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February 7, 2017

Ms. Diane McDaniel Mr. Griff Miller

Department of Environmental Protection USEPA Region 3

Southwest Regional Office RCRA Corrective Action (3LC30)
400 Waterfront Drive 1650 Arch St

Pittsburgh, PA 15222 Philadelphia, PA 19103

Re: Raccoon Creek Groundwater Sampling Report

Fourth Quarter 2016

Former Lyondell Beaver Valley Site
Lyondell Environmental Custodial Trust
Potter Township, Pennsylvania

Dear Ms. McDaniel and Mr. Miller:

On behalf of the Lyondell Custodial Trust (Trust), Tetra Tech, Inc. (Tetra Tech) has prepared this letter to
summarize the results of the Fourth Quarter 2016 Raccoon Creek Area groundwater sampling event at
the Former Lyondell Beaver Valley site (Site) in Potter Township, Pennsylvania. The sampling event was
conducted at the request of the Pennsylvania Department of Environmental Protection (PADEP) and the
United States Environmental Protection Agency (USEPA). Tetra Tech completed the Fourth Quarter
Raccoon Creek Sampling on November 21 and 22, 2016, in accordance with the approved 2016 Sampling
Work Plan dated April 27, 2016 and the work plan addendum dated June 1, 2016.

GROUNDWATER SAMPLING SUMMARY AND RESULTS

Raccoon Creek flow conditions were documented on November 21, 2016 prior to sampling. The
documentation included data from the on-site staff gauge, and available flow and water level data from
the following USGS gauging stations located near the Raccoon Creek Area.

e  USGS gauging station 03108000 at Raccoon Creek at Moffatts Mill, PA
http://waterdata.usgs.gov/usa/nwis/uv?site no=03108000

e  USGS gauging station 03108010 at Fishpot Run near Shippingport, PA (tributary to Raccoon
Creek) http://waterdata.usgs.gov/nwis/dv/?site no=03108010&PARAmeter cd=00060

e  USGS gauging station 03108490 on Ohio River above Montgomery Dam & Locks at Ohioview,
PA (downstream to Raccoon Creek on Ohio River but in the same pool as Raccoon Creek)
http://waterdata.usgs.gov/usa/nwis/uv?03108490

The staff gauge SG-1 indicates that surface of Beaver Creek was 682.24 feet above mean sea level is
presented in Table 1.
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Graphs depicting the USGS gaging station data are included in Attachment 1. The USGS gauging
information, indicates that Raccoon Creek discharge was below the seasonal median (Attachment 1;
USGS station at Moffatts Mill).

Groundwater and light non-aqueous phase liquid (LNAPL) liquid levels were gauged with an interface
probe. The liquid levels were recorded to the nearest 0.01 foot. The depth to groundwater ranged from
7.51 feet below the top of casing (btc) in MW-163S to 47.96 feet btc in MW-501D. LNAPL was present in
MW-161 at a thickness of approximately 0.01 feet. The well gauging data is presented in Table 1.

A groundwater potentiometric contour map was completed for the November 2016 synoptic water level
event. Figure 2 depicts the shallow groundwater potentiometric surface map for the November 2016
event. The November 2016, groundwater flow direction was southwest to south-southwest, away from
and perpendicular to Raccoon Creek. The November 2016 surface water elevation in Raccoon Creek
was higher relative to the potentiometric surface data in all wells measured in the Raccoon Creek Area.
This suggests that Raccoon Creek is a losing stream in this area. The November 2016, groundwater flow
direction is similar to previous gauging events.

On November 21 and 22, 2016, groundwater samples were collected from MW-120, MW-159, MW-160,
MW-162, and MW-163S with a bladder pump, utilizing low-flow sampling techniques. The sample from
MW-501S was collected using a peristaltic pump because a bent well casing prohibited the use of a
bladder pump, and MW-161 was not sampled due to the presence of LNAPL. Field parameters were
measured with Horiba Model #U-52 and recorded during purging and at the time of sample collection.
The field parameters included pH, specific conductance, temperature, turbidity, and dissolved oxygen. A
well was considered stabilized and ready to sample once three consecutive readings were within the
following criteria:

Field Parameter Stabilization Criteria

pH +/- 0.1 standard pH unit
Temperature +/-3%

Specific Conductance +/-3%

Dissolved Oxygen +/-10%

Turbidity +/-10%
Oxidation-Reduction Potential +/-10 mV

The final field parameter readings are summarized in Table 2. Field data log sheets from the collected
groundwater samples are presented in Attachment 2. Each sample was analyzed for the following:
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e Benzene, Ethylbenzene, Toluene, and Xylenes (BTEX) using EPA Method 8260
e Target Analyte List (TAL) dissolved metals using EPA Method 6010 (7470 for mercury)

The samples were sent to TestAmerica Laboratories, Inc. in Pittsburgh, PA for analysis.

A summary of the analytical results is provided below. The analytical results are tabulated in Table 3 for
chemical compounds detected in at least one well. Figure 3 depicts the chemicals of concern above
Pennsylvania Act 2 Statewide Health Standard, Residential, Used Aquifer, TDS < 2500 Medium Specific
Concentrations (MSCs) criteria. The laboratory analytical reports are presented in Attachment 3.

Benzene was the only volatile organic compound detected at concentrations over the aforementioned
MSCs criteria. Benzene exceeded the MSC criteria in five wells sampled (MW-159, MW-160, MW-162,
MW-163S, and MW-501S), ranging in concentration from 790 pg/L in MW-160 to 79,000 pg/L in MW-
162.

Eighteen dissolved metals (aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, magnesium, manganese, nickel, potassium, selenium, sodium, vanadium, and zinc) were
detected at concentrations above the laboratory detection limits; however, only nine metals (arsenic,
beryllium, cadmium, chromium, cobalt, manganese, nickel, vanadium, and zinc) were detected at
concentrations greater than the MSCs criteria.

Purge water was containerized in 55-gallon drums and was disposed of at an appropriate facility, in
accordance with regulations.

In summary, the groundwater results are generally consistent with those determined in recent sample
events conducted in 2015 and 2016 and historical results determined in the 1990’s. Over this period
variations have occurred, but the recent results are similar to historical detections.

CONCLUSION

Tetra Tech is pleased to have the opportunity to continue to serve the Trust, the PADEP, and the USEPA
on this project. Tetra Tech looks forward to discussing the fourth quarter sampling results with the
PADEP and USEPA. Please contact me at (412) 921-8398 or at Keith.Henn@tetratech.com if you have
any questions.

Sincerely,

Keith Henn, PG
Senior Project Manager
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Attachments:

Tables 1 through 3
Figures 1 through 3
Attachments 1 through 3

cc: Lyondell Environmental Custodial Trust (w/attachments)
Oscar Vazquez-Martinez, PADEP (w/attachments)
Michael Kovacich, Tetra Tech, Inc. (w/attachments)
Jonathan Aglio, Tetra Tech, Inc. (w/attachments)
Derek Amidon, Tetra Tech, Inc. (w/attachments)
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Table 1

Groundwater Gauging Data
Former Lyondell Beaver Valley Site
Potter Township, Pennsylvania

Top of Depth to Depth to Groundwater/ Depth to Groundwater/ Depth to Groundwater/
Location Pvcr/)Pipe LNApPL (7 | PPt to(;?/ater Gro””‘_j""atg LNApPL (fy | PePth to(;?/ater S\x/rffcre LNApPL @ [PePth to(;ﬁvater Surface Water LNApPL (@ [PePth to(;ﬁvater Surface Water
Elevation ) @@ () Elevation @@ () Eleva?isn @ @8 ® Elevation ) @8 ® Elevation @
9-Nov-15 20-Jun-16 15-Aug-16 21-Nov-16
MW-120 708.34 NM 25.80 682.54 0.00 25.48 682.86 0.00 26.12 682.22 0.00 26.19 682.15
MW-159 706.92 NM 24.45 682.47 0.00 25.24 681.68 0.00 25.81 681.11 0.00 25.53 681.39
MW-160 697.17 NM 17.29 679.88 0.00 17.09 680.08 0.00 17.52 679.65 0.00 17.41 679.76
MW-161 700.71 19.25 19.26 681.45 19.07 19.08 681.63 19.40 19.41 681.30 19.25 19.26 681.45
MW-162 702.08 NM 22.44 679.64 0.00 22.07 680.01 0.00 22.63 679.45 0.00 22.66 679.42
MW-163S 687.49 NM 7.42 680.07 0.00 7.25 680.24 0.00 7.57 679.92 0.00 7.51 679.98
MW-501S 698.66 NM 17.78 680.88 0.03 17.46 681.20 0.03 17.93 680.73 0.00 17.76 680.90
MW-501D 698.66 NM 48.10 650.56 0.00 47.89 650.77 0.00 48.06 650.60 0.00 47.96 650.70
SG-1 683.73 NA NA NA NA 1.15 682.58 NA 1.48 682.25 NA 1.49 682.24
Notes:

1 - Feet Above Mean Sea Level

2 - Light Non-Aqueous Phase Liquid

3- Measured Depth Below Top of Casing
NA = Not Applicable

NM = No Measurable LNAPL




Table 2

Groundwater Chemistry Field Measurements
November 2016 Sampling Event
Former Lyondell Beaver Valley Site

Potter Township, Pennsylvania

Specific

Temperature pH Conductivity Turbidity ORP DO
Well ID Date o)™ (su)@ (mS/cm) & (NTus) @ (mvolts) (mg/L) ©
MW-120 11/22/16 9.61 6.93 0.93 2.05 -104.3 0.24
MW-159 11/21/16 9.60 6.55 0.89 4.07 -6.1 0.83
MW-160 11/21/16 10.4 6.88 1.10 2.83 -38.3 0.11
MW-162 11/22/16 9.33 6.67 1.37 3.15 -58.5 0.11
MW-163S 11/21/16 11.75 4.94 1.89 9.00 45.1 0.25
MW-501S 11/21/16 9.58 3.26 8.63 1.11 190.3 0.19

Notes:

Field parameters measured at the conclusion of purging with a Horiba water quality instrument.

Wee = degrees celcius

@ sy = Standard Unit

@) mS/cm = millisiemens/centimeter

“ NTUs = Nephelometric Turbidity Units

©) mvolts = millivolts

©) mg/I = milligrams/liter
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Table 3

Groundwater Analytical Results
Former Lyondell Beaver Valley Site

Potter Township, Pennsylvania

LOCATION:| PADEP Residential MW120 MW120 MW120 MW-120 MW-120 MW-120 MW159 MW-159 MW-159 MW-159 MW160 MW-160 MW-160 MW-160
sAmPLE Ip;| Used Aauifer MsC MW120 MW120-AVG MW120-D MW-120 MW-120 MW-120 MW159 MW-159 MW-159 MW-159 MW160 MW-160 MW-160 MW-160
SAMPLE DATE: 20151109 20151109 20151109 20160620 20160816 20161122 20151110 20160621 20160815 20161121 20151111 20160620 20160815 20161121
SAMPLE CODE: ORIG AVG DUP ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG
MATRIX: GW GW GW GW GW GW GW GW GW GW GW GW GW GW
DISSOLVED METALS (UG/L)
ALUMINUM NC 371 38.5 40 200 U 48] 200 U 200 U 49 18 56 200 U 200 U 200 U 200 U 200 U
ANTIMONY NA NA NA NA NA 10 U NA NA NA 10 U NA NA NA 10 U
ARSENIC 10 50 U 30 U 10 U 6.8 ) 10 U 50 U 10 U 50 U 4.7 10 U 10 U 5]
BARIUM 2000 60 60.5 61 160 J 110 J 110 J 42) 38 301 35 62 1B 52 65 ) 83
BERYLLIUM 4 4 U 0.24) 0.24) 4 U 4U 4U 4 U 4U 4 U 4U 4 U 4U 4U 4 U
CADMIUM 5 5U 5U 5U 5U 0.86 5U 0.29) 032 12 0.52) 5U 5U 0.93 ) 5U
CALCIUM NC 370000 B 375000 380000 B 110000 200000 210000 220000 B 240000 240000 230000 130000 69000 130000 150000
CHROMIUM 100 30 34 38 281 5U 5.6 30 19 25 U 11 5U 5U 5U 0.94)
COBALT 1 3] 23 25) 0.93 ) 15) 50 U 50 U
COPPER 1000 4.2 4.45 4.7 25U 25U 25U 3.4 25 U 3.7) 25 U 1418 25U 25U 25U
IRON NC 91000 91000 91000 35000 28000 25000 39000 34000 38000 34000 30000 B 11000 36000 32000
LEAD 5 41 4.05 4] 10 U 10 U 10 U 3.8 3.2) 6.9 10 U 10 U 10 U 10 U 10 U
MAGNESIUM NC 80000 80500 81000 18000 30000 31000 43000 45000 45000 26000 8200 29000 32000
MANGANESE 300 78000 B
NICKEL 100 80 80 80 40 U 5.4 ) 5.4 ) 55 52 58 58 14 ) 45 ) 16 J 17)
POTASSIUM NC 2100 JB 2150 2200 I8 4300 ) 1400 J 1500 J 2200 I8 2800 J 2400 J 2500 J 3400 ) 4500 ) 2700 J 3100 )
SELENIUM 50 50 U 13 J 13 ) 42 10 U 20U 12 ) 50 U 50 U 50 U 45 ) 4.6 10 U 54
SILVER 100 25U 25U 25U 5U 5U 10 U 3.6 25U 25U 25U 5U 5U 5U 5U
SODIUM NC 83000 B 83500 84000 B 94000 60000 61000 110000 B 120000 130000 120000 110000 51000 150000 170000
THALLIUM 2 26 ) 28 30 20U 20U 40 U 100 U 100 U 20U 20U 20U 20U
VANADIUM 260 9.5 10.25 11 50 U 50 U 50 U 5.1 8.4 50 U 50 U 50 U 50 U 50 U 50 U
ZINC 2000 228 22 228 20 U 20 U 20 U 8.1 1B 39 24 23 20 U 20 U 20 U 20 U
TOTAL METALS (UG/L)
ALUMINUM NC 47) 47) 200 U NA NA NA 60 NA NA NA 81 NA NA NA
ARSENIC NC 50 U 50 U 50 U NA NA NA 10 U NA NA NA 52 NA NA NA
BARIUM NC 61 60 59 ) NA NA NA 43) NA NA NA 66 1B NA NA NA
BERYLLIUM NC 4 U 4 U 4 U NA NA NA 018 NA NA NA 4 U NA NA NA
CALCIUM NC 370000 B 365000 360000 B NA NA NA 230000 B NA NA NA 130000 NA NA NA
CHROMIUM NC 29 29 29 NA NA NA 31 NA NA NA 5U NA NA NA
COBALT NC 130 130 130 NA NA NA 28 ) NA NA NA 0.99 ) NA NA NA
COPPER NC 3.6 3.85 41 NA NA NA 3.7 NA NA NA 1218 NA NA NA
IRON NC 91000 90500 90000 NA NA NA 43000 NA NA NA 35000 B NA NA NA
LEAD NC 3.8 3.4 3] NA NA NA 54 NA NA NA 10 U NA NA NA
MAGNESIUM NC 81000 79500 78000 NA NA NA 45000 NA NA NA 26000 NA NA NA
MANGANESE NC 96000 B 97500 99000 B NA NA NA 77000 B NA NA NA 4900 B NA NA NA
NICKEL NC 78 79.5 81 NA NA NA 57 NA NA NA 14 ) NA NA NA
POTASSIUM NC 2200 JB 2150 2100 JB NA NA NA 2300 JB NA NA NA 3500 ) NA NA NA
SELENIUM NC 18 J 18 J 50 U NA NA NA 50 U NA NA NA 5.6 NA NA NA
SILVER NC 25U 3.8 3.8 NA NA NA 25U NA NA NA 5U NA NA NA
SODIUM NC 84000 B 83000 82000 B NA NA NA 120000 B NA NA NA 110000 NA NA NA
THALLIUM NC 27 285 301 NA NA NA 17) NA NA NA 20U NA NA NA
VANADIUM NC 7.6 9.3 11 NA NA NA 73 NA NA NA 50 U NA NA NA
ZINC NC 238 225 228 NA NA NA 14 1B NA NA NA 20 U NA NA NA

Page 10of4




Table 3

Groundwater Analytical Results
Former Lyondell Beaver Valley Site
Potter Township, Pennsylvania

LOCATION:| PADEP Residential MW120 MW120 MW120 MW-120 MW-120 MW-120 MW159 MW-159 MW-159 MW-159 MW160 MW-160 MW-160 MW-160
- )
sAMPLE Ip:| Used Aduifer MSC MW120 MW120-AVG MW120-D MW-120 MW-120 MW-120 MW159 MW-159 MW-159 MW-159 MW160 MW-160 MW-160 MW-160
SAMPLE DATE: 20151109 20151109 20151109 20160620 20160816 20161122 20151110 20160621 20160815 20161121 20151111 20160620 20160815 20161121
SAMPLE CODE: ORIG AVG DUP ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG
MATRIX: GW GW GW GW GW GW GW GW GW GW GW GW GW GW
SEMIVOLATILES (UG/L)
1,1-BIPHENYL 1800 81U 82U 83U NA NA NA 13 NA NA NA 2] NA NA NA
2,4-DIMETHYLPHENOL 730 33 3.45 36 NA NA NA 2.4 ) NA NA NA 45 ) NA NA NA
2-METHYLNAPHTHALENE 150 16U 1.65 U 17U NA NA NA 12 NA NA NA 17U NA NA NA
38&4-METHYLPHENOL NC 31 32 33 NA NA NA 2.7 ) NA NA NA 26 NA NA NA
ACETOPHENONE 3700 16 16 16 J NA NA NA 14 ) NA NA NA 19 NA NA NA
BENZALDEHYDE NC 16 U 16.5 U 17 U NA NA NA 32 NA NA NA 17 U NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 6 16 U 165 U 17U NA NA NA 16 U NA NA NA _ NA NA NA
DIETHYL PHTHALATE 29000 3.2 3.2 83U NA NA NA 7.6 ) NA NA NA 3) NA NA NA
FLUORENE 1500 16U 1.65 U 17U NA NA NA 31 NA NA NA 0.66 J NA NA NA
NAPHTHALENE 100 0.98 ) 0.925 0.87 ) NA NA NA 26 NA NA NA 17U NA NA NA
PHENANTHRENE 1100 16U 1.65 U 17U NA NA NA 51 NA NA NA 17U NA NA NA
PHENOL 2000 22 21 20 NA NA NA 13 NA NA NA 36) NA NA NA
VOLATILES (UG/L)
BENZENE 5 4100 4000 3900 5U 5U 5U 25000 53000 41000 36000 770 2600 790
ETHYLBENZENE 700 500 U 500 U 500 U 5U 5U 5U 500 U 5000 U 2500 U 7500 U 100 U 5U 250 U 250 U
TOLUENE 1000 500 U 500 U 500 U 5U 5U 5U 500 U 5000 U 2500 U 7500 U 100 U 5U 250 U 250 U
TOTAL XYLENES 10000 1000 U 1000 U 1000 U 10 U 10 U 10 U 1000 U 10000 U 5000 U 15000 U 200 U 10 U 500 U 500 U

(1) Pennsylvania Act 2 Department of Environmental Protection's Statewide Health Standard, Residential, Used Aquifer, TDS < 2500 Medium -Specific Concentration (MSC)

ug/L = micrograms per liter

U = Below Reporting Limit

B = Detected in Method Blank
J = Estimated Result

=Exceeds MSC

F1 = Matrix spike recovery noncompliance

GW = Groundwater
ORIG = Original or Parent Sample

AVG = Average of Original and Duplicate Sample

DUP = Duplicate Sample
NA = Not Analyzed
NC = No Criteria
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Table 3

Groundwater Analytical Results
Former Lyondell Beaver Valley Site
Potter Township, Pennsylvania

LOCATION:| PADEP Residential MW162 MW-162 MW-162 MW-162 MW163S MW-163S MW-163S MW-163S MWS501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S
sAMPLE 1p;| Used Aquifer Msc MW162 MW-162 MW-162 MW-162 MW163S MW-163S MW-163S MW-163S MW501S MW-501S MW-501S-AVG MW-5015-D MW-501S MW-501S-AVG MW-5015-D MW-501S MW-501S-AVG MW-5015-D
SAMPLE DATE: 20151109 20160620 20160816 20161122 20151110 20160621 20160815 20161121 20151111 20160621 20160621 20160621 20160816 20160816 20160816 20161121 20161121 20161121
SAMPLE CODE: ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG AVG DUP ORIG AVG DUP ORIG AVG DUP-01
MATRIX: GW GW GW GW GW GW GW GW GW GW GW GW GW GW GW GW GwW GwW
DISSOLVED METALS (UG/L)
ALUMINUM NC 200 U 200 U 80 200 U 6200 20000 B 7400 20000 940000 [ 850000 B [ 845000 B [ 840000 B [ 900000 [ 890000 [ 880000 [ 820000 [ 820000 [ 820000
ANTIMONY NA NA NA 10U NA NA NA NA NA NA NA NA NA 24 ) 21 18 J
ARSENIC 10 10U 10U 8.6JB 10U 10U 20U 50 32 29.5 27 160 B 160 B 160 B 25 205 ) 16
BARIUM 2000 110 ) 16 78 86 ) 22 18
BERYLLIUM 4 0.16 JB 4U 4U 4U 17 361 17 438 40 40 40 36 355 35 40 40 40
CADMIUM 5 5U 5U 26 5U 5U 5U 7.7 0.49 J 25 U 5.8 5.75 ) 5.7 52 515 51 7.9 7.95 ) 8)
CALCIUM NC 290000 33000 270000 290000 120000 B 150000 150000 390000
CHROMIUM 100 161 5U 5U 33 40 150 380 340 340 340 290 290 290 340 335 EED)
COBALT 11 16 50 U 50 U 11 88 150 500 480 480 480 450 445 440 440 440 440
COPPER 1000 3218 25U 3.8 25U 25 U 25 U 25 U 25 U 220 B 200 200 200 210 210 210 190 190 190
IRON NC 87000 190 84000 83000 210000 330000 240000 320000 1300000 B 1300000 1250000 1200000 1400000 1350000 1300000 1300000 1300000 1300000
LEAD 5 10U 10U 10U 10U 2.1 50 U 10U 301 18 J 2251 271 250 U 250 U 250 U 50 U 50 U 50 U
MAGNESIUM NC 77000 70000 75000 26000 29000 36000 150000 150000 150000 170000 170000 170000
MANGANESE 300 14000 B 25000 B 21000 B 18000 18000 18000
NICKEL 100 22 130 1300 1400 1350 1300
POTASSIUM NC 4800 JB 2900 J 5300 5300 2100 JB 2600 J 2300 J 2600 J 130000 110000 110000 110000 100000 100000 100000 110000 110000 110000
SELENIUM 50 10U 10U 10U 6.3J 53 20U 20U 20U 50 U 27 215 16 J 20 19.5 J 19 34 33 32
SILVER 100 5U 5U 5U 5U 5U 10U 10U 10U 25U 10U 10U 10U 5U 5U 5U 10U 10U 10U
SODIUM NC 41000 B 28000 44000 48000 78000 B 72000 73000 72000 53000 49500 49000 45000 44500 44000
THALLIUM 2 20U 20U 20U 40U 40U 100 U 20 100 U 100 U 100 U 20 20 20
VANADIUM 260 50 U 50 U 50 U 50 U 5.5 24 ) 50 U 9.7 )
ZINC 2000 3.5 20 U 20 U 20 U 19 JB | 14 ) | 12 ) 14 )
TOTAL METALS (UG/L)

ALUMINUM NC 130 J NA NA NA 7600 NA NA NA 960000 NA NA NA NA NA NA NA NA NA
ARSENIC NC 10U NA NA NA 10U NA NA NA 32 NA NA NA NA NA NA NA NA NA
BARIUM NC 99 J NA NA NA 24 NA NA NA 6318 NA NA NA NA NA NA NA NA NA
BERYLLIUM NC 4U NA NA NA 18] NA NA NA 44 B NA NA NA NA NA NA NA NA NA
CALCIUM NC 270000 B NA NA NA 120000 B NA NA NA 400000 NA NA NA NA NA NA NA NA NA
CHROMIUM NC 5.2 NA NA NA 44 NA NA NA 390 NA NA NA NA NA NA NA NA NA
COBALT NC 0.91J NA NA NA 69 NA NA NA 510 NA NA NA NA NA NA NA NA NA
COPPER NC 19 NA NA NA 25U NA NA NA 230 B NA NA NA NA NA NA NA NA NA
IRON NC 79000 NA NA NA 200000 NA NA NA 1300000 B NA NA NA NA NA NA NA NA NA
LEAD NC 10U NA NA NA 331 NA NA NA 21 NA NA NA NA NA NA NA NA NA
MAGNESIUM NC 71000 NA NA NA 26000 NA NA NA 200000 NA NA NA NA NA NA NA NA NA
MANGANESE NC 12000 B NA NA NA 19000 B NA NA NA 21000 B NA NA NA NA NA NA NA NA NA
NICKEL NC 18] NA NA NA 120 NA NA NA 1400 NA NA NA NA NA NA NA NA NA
POTASSIUM NC 4500 JB NA NA NA 2100 JB NA NA NA 130000 NA NA NA NA NA NA NA NA NA
SELENIUM NC 5.1 NA NA NA 4) NA NA NA 23 NA NA NA NA NA NA NA NA NA
SILVER NC 5U NA NA NA 5U NA NA NA 25U NA NA NA NA NA NA NA NA NA
SODIUM NC 40000 B NA NA NA 79000 B NA NA NA 54000 NA NA NA NA NA NA NA NA NA
THALLIUM NC 26 NA NA NA 3.9 NA NA NA 100 U NA NA NA NA NA NA NA NA NA
VANADIUM NC 50 U NA NA NA 6.8J NA NA NA 860 NA NA NA NA NA NA NA NA NA
ZINC NC 4318 NA NA NA 13 JB NA NA NA 3600 B NA NA NA NA NA NA NA NA NA
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Table 3

Groundwater Analytical Results
Former Lyondell Beaver Valley Site
Potter Township, Pennsylvania

LOCATION:| PADEP Residential MW162 MW-162 MW-162 MW-162 MW163S MW-163S MW-163S MW-163S MWS501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S MW-501S
5 (1)
SAMPLE |p:| Used Aquifer MSC MW162 MW-162 MW-162 MW-162 MW163S MW-163S MW-163S MW-163S MWS501S MW-501S MW-501S-AVG MW-5015-D MW-501S MW-501S-AVG MW-5015-D MW-501S MW-501S-AVG MW-5015-D
SAMPLE DATE: 20151109 20160620 20160816 20161122 20151110 20160621 20160815 20161121 20151111 20160621 20160621 20160621 20160816 20160816 20160816 20161121 20161121 20161121
SAMPLE CODE: ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG ORIG AVG DUP ORIG AVG DUP ORIG AVG DUP-01
MATRIX: GW GW GW GW GW GW GW GW GW GW GW GW GW GW GW GW GW GW
SEMIVOLATILES (UG/L)
1,1-BIPHENYL 1800 76U NA NA NA 89U NA NA NA 1.3) NA NA NA NA NA NA NA NA NA
2,4-DIMETHYLPHENOL 730 2.9 NA NA NA 89U NA NA NA 5.2 ) NA NA NA NA NA NA NA NA NA
2-METHYLNAPHTHALENE 150 15U NA NA NA 1.8 U NA NA NA 1.8 U NA NA NA NA NA NA NA NA NA
384-METHYLPHENOL NC 76U NA NA NA 89U NA NA NA 89U NA NA NA NA NA NA NA NA NA
ACETOPHENONE 3700 9.5 J NA NA NA 1.8) NA NA NA 610 NA NA NA NA NA NA NA NA NA
BENZALDEHYDE NC 15 U NA NA NA 18 U NA NA NA 18 U NA NA NA NA NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 6 15 U NA NA NA 18 U NA NA NA NA NA NA NA NA NA NA NA NA
DIETHYL PHTHALATE 29000 45 NA NA NA 89U NA NA NA 4) NA NA NA NA NA NA NA NA NA
FLUORENE 1500 15U NA NA NA 1.8 U NA NA NA 1.8 U NA NA NA NA NA NA NA NA NA
NAPHTHALENE 100 3.7 NA NA NA 2.4 NA NA NA 20 NA NA NA NA NA NA NA NA NA
PHENANTHRENE 1100 15U NA NA NA 1.8 U NA NA NA 1.8 U NA NA NA NA NA NA NA NA NA
PHENOL 2000 150 F1 NA NA NA 8.9 U NA NA NA 100 NA NA NA NA NA NA NA NA NA
VOLATILES (UG/L)

BENZENE 5
ETHYLBENZENE 700 100 J 5U 2500 U 2500 U 500 U 500 U 5U 1500 U 5000 U 5000 U 5000 U 2500 U 2500 U 2500 U 2500 U 2500 U 2500 U
TOLUENE 1000 170 J 5U 2500 U 2500 U 500 U 500 U 5U 1500 U 1300 5000 U 5000 U 5000 U 2500 U 2500 U 2500 U 2500 U 2500 U 2500 U
TOTAL XYLENES 10000 1000 U 10 U 5000 U 5000 U 1000 U 1000 U 10 U 3000 U 590 J 10000 U 10000 U 10000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U

(1) Pennsylvania Act 2 Department of Environmental Protectic
=Exceeds MSC

ug/L = micrograms per liter

U = Below Reporting Limit

B = Detected in Method Blank
J = Estimated Result

F1 = Matrix spike recovery noncompliance

GW = Groundwater
ORIG = Original or Parent Sample

AVG = Average of Original and Duplicate Sample

DUP = Duplicate Sample
NA = Not Analyzed
NC = No Criteria
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Aerial photograph provided by ESRI's ArcGIS Online World
Imagery map service (© 2015 ESRI and its data suppliers).
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GROUNDWATER SAMPLE LOG SHEET

ﬂ:l Tetra Tech Inc.

Event:
Project Site Name:
Project No.:
sample ID: M-V 20 SampledBy: Y], S,me, & b T, Nalid
QA/QC Duplicate ID:  /\J O Sample Date: //-AJ-/ (. -
MS/MSD Collected: YES (NO_» Sample Time: ¢/ (G
WELL INFORMATION:
Well ID: M i~ 10 Purge Date: |/- Joh-/ (
Well Diameter (in): "' Static Water Level (ft-BTOR): ,K ﬂ ’g
Top of Screen (ft-BTOR): PID Monitor Reading: —
Bottom of Screen (ft-BTOR): Purge Method: | - ) [[pi)  i5/edor
Total Well Depth (ft-BTOR): Sample Method: [ ~ [ [eiv
EQUIPMENT INFORMATION:
Water Quality Instrument: Y 57 | [ HS 24 -gc,\ Pump Controller: A=y
Turbidity Meter: | , Vz4/p )\(;l& e e 24 (]
PURGE DATA:
Time H0 Level Flow Color pH S.C. Do Turbidity Temp. ORP Salinity Other
(Hrs) (ft-BTOR) | mL/min. (S.U.) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
080 130.04 'ASe fetwdw |Gy [C6z0 |1y [HAC [6.77 |-¢493 [— Slight od ¢
P84S TAL 13 | I T (Y ‘p:m Lei 314 12,21 |-22¢ | <
ef3e DL Al il (L (e lo. 2l qflad] |pajf -] —
7935 e.3¢ [ u w1057 [6.095(0 ¢s Q3C B a0 [ 94l —
o0 [Aese | i " (&G 16688 10.¢% |A. 27 160y 924 |-
498 Leer | o i £.89 10413 |osl 274 |9.5¢ |4ye3.¢ | —
085%  Ren | o 0 .40 |04u o039 DA 4.6l |7.8] -
858 1d13 I i .41 10404 1037 R2./6 19.¢e |-/oéi1 | ~
oo 142,35 | v n 16,493 (0.2 2323 11,9 19,55 |-Jedy | —
ofes 2298 | n y CEZ 1oy le3y Qrs 16.¢ 7695 —
FINAL PURGE / SAMPLE DATA:
Start End Total Total Vol. pH S.C. DO Turbidity Temp. ORP Salinity Other
Purge Purge (min.) (gal./L.) (S.U.) (mS/cm) (mg/L) (NTU) (C?) (mV) (% or ppt)
cpre 1c905 1 45 C, 9% ledy 1639 13¢5 146/ Fod3 [ = Bigd Aot
ANALYSIS, PRESERVATION AND BOTTLE REQUIRMENTS
Analysis Method Preservative Number Vol. Bottle Type Collected
BreX ol 3 vl | 9l 58 B
Vol PRI HMe 7 i |Rsam| sk b
OBSERVATIONS / NOTES:
/i
Coordinates: N E Slgnature(s) e~ /
/ } s

r—

/



GROUNDWATER SAMPLE LOG SHEET

@ Tetra Tech Inc.

Event:

Project Site Name:

Project No.:

SampleID: M/~ j <9

SampledBy: M, S/ ¢/ K /ﬁ Astio

QA/QC Duplicate ID: N O

Sample Date: //- 2/. /€

MS/MSD Collected:  (YES NO

Sample Time: IQ:{;

WELL INFORMATION:

WelllD: Miv.- S

Purge Date: /1. A/ - /6

Well Diameter (in): Y [ Slef

Static Water Level (f-BTOR): AS. S 3

Top of Screen (ft-BTOR):

PID Monitor Reading:

Bottom of Screen (f--BTOR): Purge Method:  Bla dib, pu.mf
Total Well Depth (ft-BTOR): Sample Method: ~ 4\aJde." 5 ..\
EQUIPMENT INFORMATION: :
Water Quality Instrument: {bY{ST (4S34 4p,) Pump Controller: aAch
Turbidity Meter: | , v, ife Yoo we  il¢A- R4 1l
PURGE DATA:
Time H*0 Level Flow Color pH S.C. DO Turbidity Temp. ORP Salinity Other
(Hrs) (ft-BTOR) | mL/ min. (S.U.) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
[Roo 12S.5€ |3So VSt €7y |i0ie |33z | .88 (40 9.y = abr
A0S A5 S¢ | v v lb.q0 o8/ 1127 [ ¢75 | 9.90 |1 8.5 | - 2l
A0 A5 s | w v 69 l0.793 (093 |5.47 [94& [-4.5 - Z
wis  [A5g6 [ b 16,92 [egie lefo 15¢s 1950 1-9.9 | — 2
RV P77 I dl b-x§ |6 24 |6 Y0 196 | oy | A2 — "
ixds | A5.50 W Pleziledq]3at (US| -3 = | n
(Bo |3 Y - detrble 2|83 44)(9¢i | wo.5T —|
(35 |ds.56] G s8] o249 4.39] G5 —cll  — | u
hwo |35 90 ‘1 Al G .S3le g4l 2j |l 409 T5T] ~¢.2] — |4
NS aegld ¢! i 165516280223 407760 |-¢ U —
FINAL PURGE / SAMPLE DATA:
Start End Total Total Vol. pH S.C. DO Turbidity Temp. ORP Salinity Other
Purge Purge (min.) (gal./L.) (S.U.) (mS/cm) (ma/L) (NTU) (C°) (mV) (% or ppt) p
e [lAyc | ys ¢,85 1065 1087 14.02 19.¢4¢ |64/ — Ao
ANALYSIS, PRESERVATION AND BOTTLE REQUIRMENTS
Analysis Method Preservative Number Vol. Bottle Type Collected
Brex AAGo ¢ HClL S Yont Lee vigls
7:S Melel$ fpMe i ASeml | Plshc
OBSERVATIONS / NOTES:
ms[mad  Coilected
Coordinates: N E

T /



Tetra Tech Inc.

w

GROUNDWATER SAMPLE LOG SHEET

Event:

Project Site Name:

Project No.:

SampleID: M. [ée SampledBy: /. S,m. K S gl
QA/QC Duplicate ID: e Sample Date: /i-2/. /. j
MS/MSD Collected: YES NO) Sample Time: /¢ ¢e
WELL INFORMATION:
WelllD: /M - /005 Purge Date: /i-2J/.; ¢
Well Diameter (in): § Static Water Level (ft-BTOR):
Top of Screen (ft-BTOR): PID Monitor Reading:
Bottom of Screen (ft-BTOR): Purge Method: L. i 2 {eiv
Total Well Depth (ft-BTOR): Sample Method: [ - .. /l¢e)
EQUIPMENT INFORMATION:
Water Quality Instrument: v$7 [ 4537 4o,) Pump Coniroller: Acy)
Turbidity Meter: L. Ao 3030 we 1L - A9l
PURGE DATA:
Time H?0 Level Flow Color pH S.C. DO Turbidity Temp. ORP Salinity Other
(Hrs) (f-BTOR) | mL/min. (s.U) (mS/em) (mg/L) (NTU) (€ (mv) (% or ppt)
(315 112.42 135¢ 1 eud | T03 L1396 101y 1o d I /e (-8 € I
392 11431 350 [ Al [ (an [ M5l cpelie g o zq] ~tesF ~— Jabr
1345 |izZ43 |JAse | © 6.95 14s7 1059 3.28 (1030 [-327 | — |abr
320 17,43 |Asp | « G.q94 |iusy 633 (377 w3 ["Fy | - |ab—
I35 1748 | @ d G.92 iy 025 421 |/63F |"A7.4 | = |obe
1340 [12,4y3 | « n 6. 92 /39 |02 |37¢ Yo.92 |PG.0| — |«
i3qs 117.432 | v T .29 |16 |0.17 3.48 liv 4SS |- 33| < 7
1250 11243 |« I ¢ 88 |l.1e/ o5 |‘A.99 |/ese |Fe./ | - ”
igss 1243 | i / 6. % |]091 ey 453 |48 | 3287 | — 7
1Y 1/ 43 |« / ¢ 58 | 098 |0 n AE2 /e 90 |-323 | — L
FINAL PURGE / SAMPLE DATA:
Start End Total Total Vol. pH S.C. DO Turbidity Temp. ORP Salinity Other
Purge Purge (min.) “(gal./L.) (s.U.) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
125 | iqew 45 e | ).098 \o.// | REZ | to o | -F85 | — Ao~
ANALYSIS, PRESERVATION AND BOTTLE REQUIRMENTS
Analysis Method Preservative Number Vol. Bottle Type Collected
Brex gl eoc L 3 Yont | yw S
s Mekls HMe 7z i 25y | “D3s /é}‘/vcl
OBSERVATIONS / NOTES:
L
Coordinates: N E

Signature(M

r——

/




GROUNDWATER SAMPLE LOG SHEET

@ Tetra Tech Inc.

Event:

Project Site Name:
Project No.:

Sample ID: Mw-] GA SampledBy: M, S # /7. JHe/ié
QA/QC Duplicate ID: /L/;? Sample Date: [/1-22-j¢
MS/MSD Collected: YES MO Sample Time: /27"
WELL INFORMATION:
WelllD: Muw. /(2 Purge Date: //-2])-({
Well Diameter (in): 4 Static Water Level (f-BTOR): /4. S /
Top of Screen (f-BTOR): PID Monitor Reading:
Bottom of Screen (ft-BTOR): Purge Method: gt/ Fld Muwctler
Total Well Depth (f--BTOR): Sample Method: p/ Al jFaer
EQUIPMENT INFORMATION:
Water Quality Instrument: ¥S77 4 S2H 4¢, Pump Controller: (=)
Turbidity Meter: L« /Yi /e AR mE LASEB 62~ 1)
PURGE DATA:
Time H0 Level Flow Color pH S.C. DO Turbidity Temp. ORP Salinity Other
(Hrs) (f-BTOR) | mL/min. (S.U.) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
0932 2302 | Jee Ueer 1£.73 11297 loys 1769 18.78 [-3¢.7 | =  [Slyaredr
0938 [d2.¢4 | n w1674 L3S 039 [S.47 18.4¢ |-4¢.6 | ~
9940 [32.59 | « v lee73 Ly |0.2¢ 149.¢32 19.09 -Sqy. 9] —
e494¢  AA.89 | i1 n_ L7 1328 10419 423 14,40 [-59.€ ]
¢45¢ .59 |t I leaf 16359 608 14049 A4 -l —
55 ?AS"/ it if 6.7¢ lf.z¢qg 1047 1374 11.74 |-59.7| —
/000 f: ;2456‘ (! it 61 :é"i [.352 |& /3 3: 6ﬁ ‘i’a’n - S‘]. ik -
1008 AL, 59 | i (8 1358 16,03 4072 (4393 [-565 | —
jpe  PA-59 | « ( .66 11364 [#.43 1328 19.28 [-59.4
feis AR.Sa 1 1l 1,_4’7 L3¢7 10, i1 3.1 9.37 “SHS =
FINAL PURGE / SAMPLE DATA:
Start End Total Total Vol. pH S.C. DO Turbidity Temp. ORP Salinity Other
Purge Purge (min.) (gal./L.) (s.U.) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
S |loig | 453 667 11.2¢7 1o 1315 1937 [-sa5 | — Pax]
ANALYSIS, PRESERVATION AND BOTTLE REQUIRMENTS
Analysis Method Preservative Number Vol. Bottle Type Collected
Briex Hci 3 Yol g /e 33
D¢ Mol Hve g ! RSene | [Heshe
OBSERVATIONS / NOTES:
Coordinates: N E Signature(s): - - g



GROUNDWATER SAMPLE LOG SHEET

Ttl Tetra Tech Inc.

Event:
Project Site Name:
Fe-ol Cci‘(uh\!@, l0>;§ Project No.: 7
Sample ID: Miv/- /6% S Sampled By: /1, S/ ik /7, Dilve
QA/QC Duplicate ID: Mg Sample Date: //-2i-/ £
MS/MSD Collected:  YES (NO) Sample Time: /;/&
WELL INFORMATION:
WelllD: Aw -/ 25 Purge Date: ji- /- /&
Well Diameter (in): 4/ Static Water Level (fi--BTOR): 7 [ S
Top of Screen (fi-BTOR): PID Monitor Reading: .—
Bottom of Screen (ft-BTOR): Purge Method: 2777 7o2F. 0]l v Dovyy
Total Well Depth (ft-BTOR): Sample Method: fzryFore Bladdy, vy
EQUIPMENT INFORMATION:
Water Quality Instrument: VSZ [ 45384 Goy) Pump Controller: /V/ [Zerti—pfeirf’ Qey
Turbidity Meter: (. #154/CAc%¢ 7 (- 291/ '
PURGE DATA:
Time H0 Level Flow Color pH S.C. DO Turbidity Temp. ORP Salinity Other
(Hrs) (ft-BTOR) | mL/ min. (S.U) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
620 | 2.61 |35¢ | (flheer 475 11950 | /46 | Soc |y4é | 4./ — | Shyhtocer
(¢3S | 263 | « v 14984 148572 | 0FR (29,1 |/, ¢5 |y | —
leYe |7.63 | | & Ygt |1.949 | 0.33 |R2.2 |ig/ |55.9 | —
eS¢ [2.¢3 X 0 Yee 11g3 oy '8¢ |in45 |S509 | —
wss | 1¢5 l 1 Yea U922 0249 (/4. ¢ (). 24 |478 | —
jjpe 17 ¢2 ( 1 Yq¢ ligwe 034 [JQE6 11 ¢3S 4Ly |
[1eS | 7.6 i v 4.9 11,89 |odg |iB 70 |y ef (955 | —
hio /. 64 T, 1 q4.93 1], 882 | o IReoe i1 72 195 7 -
[//S 7.(52 | Is ‘-i:ﬁ‘( /,f!f:{‘,, 0. :Lg 7. ge ”/7§ ng'/ =
FINAL PURGE / SAMPLE DATA:
Start End Total Total Vol. pH S.C. DO Turbidity Temp. ORP Salinity Other
Purge Purge (min.) (gal./L.) (S.U) (mS/cm) (mg/L) (NTU) (C°) (mV) (% or ppt)
w3 | 195 9¢ Y.g¢ 1], e8¢ [03S [9.00 [1.75 |4¢S./ —  PIshTady
ANALYSIS, PRESERVATION AND BOTTLE REQUIRMENTS
Analysis Method Preservative Number Vol. Bottle Type Collected
BTE X Y20 ¢ el 3 Yol | o ifs —
p.C Meleds Mgz i ASeraL | Pleshe —
OBSERVATIONS / NOTES:
Coordinates: N E Signature(s):

i




GROUNDWATER SAMPLE LOG SHEET

1% Tetra Tech Inc. Event:
Project Site Name:
$ I Project No.:
Sample ID: 1V - WES sampled By: M. Soricid_ + J. et
QA/QC Duplicate ID: 4¢<  Duf ¢l Sample Date: 2//3j//¢ -
MS/MSD Collected: YES NO Sample Time: [ ¢ o
WELL INFORMATION:
WellID: Mww- (258 $21 3§ Purge Date: 1/ /37 / /6
Well Diameter (in): & Static Water Level (it-BTOR):
Top of Screen (ft-BTOR): PID Monitor Reading: ——
Bottom of Screen (ft-BTOR): Purge Method: ferry ump Lo Fleos
Total Well Depth (ft-BTOR): Sample Method: Zry g,/
EQUIPMENT INFORMATION:
Water Quality Instrument: V)T ( HS3d 904) Pump Controller: /" crr)  Purp
Turbidity Meter: [, Mot 2030 e 11£2-2911
PURGE DATA:
Time H?0 Level Flow Color pH S.C. DO Turbidity Temp. ORP Salinity Other
(Hrs) (f-BTOR) | mL/min. (S.U) (mS/cm) (mg/L) (NTU) (%3] (mV) (% or ppt)
616 [149.3¢ |8« ewpopw 1338 ({47 1168 Al 4.55 | [2¢¢0 — | &dor
c3B[19.08 Jase " 330 |pe (D46 197 14.63 |i449.3 | — |2l
0930 _ig.G7 | b 127 |fee3 (03¢ |3.9n |9.53 |Is8¢ - |ader
Oqgs , f\" ,"ﬂ ((’ i it 35"‘ ,‘:,( "I"' f’.}S 5 75 q ’ ;ﬁ /’.é’é'.:" — 47(’(7’
o094¢ li9.0i " 1 s26 (£ 0sA lore 2.22 1955 (1744 — o
094S [i9.04 |« " 32¢  |5.099 10186 |.zé 19.57 1753 = |edar
o9se 1j4.0¢ | v " 32¢ 18.¢%¢ g6 |I.5¢ 9.6/ [183-5 — | oder
6955 i1.99 | . I 326 |8 que lo.) |)oé 19.59 |19/.¢ - |edor
foeo i o] K 3 A8 ¢3Pe 19U |d4x2]ige 3] — laveg
FINAL PURGE / SAMPLE DATA:
Start End Total Total Vol. pH S.C. DO Turbidity Temp. ORP Salinity |  Other
Purge Purge (min.) (gal./L.) (S.U) (mS/cm) (mg/L) (NTU) (%3] (mV) (% of ppt)
¢S |Joce 46 3¢ 6. ¢38 1o 1y 14,68 [Ho.3] — |edor
ANALYSIS, PRESERVATION AND BOTTLE REQUIRMENTS o
Analysis Method Preservative Number Vol. Bottle Type Collected
BTEX toc Hel 3 e Vea iy —
DS MeldS Hpve g I dont | plshe e
OBSERVATIONS / NOTES:

@ 0GR Flow okt i 16 J56 AL f1in do comer deoid

& N

4

Coordinates:

Signature(s):- .
e /

7
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= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pittsburgh

301 Alpha Drive

RIDC Park

Pittsburgh, PA 15238

Tel: (412)963-7058

TestAmerica Job ID: 180-61091-1
Client Project/Site: Lyondell Beaver Valley Plant Groundwater

For:

Tetra Tech, Inc.

Foster Plaza 7

661 Anderson Drive

Pittsburgh, Pennsylvania 15220-2745

Attn: Mr. Jonathon Aglio

(pe0

Authorized for release by:
11/30/2016 5:43:51 PM

Jill Colussy, Project Manager |
(412)963-2444
jill.colussy@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:jill.colussy@testamericainc.com

Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
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Case Narrative

Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

Job ID: 180-61091-1
Laboratory: TestAmerica Pittsburgh

Narrative

Job Narrative
180-61091-1

Receipt
The samples were received on 11/22/2016 12:10 PM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 2.5° C.

The chain of custody did not list a sampling time for TB-01. The time was logged in as 12:00.
As per the client the identification of sample MW-105S was changed to MW-501S. The e-mail form the client is included in the report.

GC/MS VOA

The following samples were diluted to bring the concentration of target analytes within the calibration range: MW-162 (180-61091-1),
MW-160 (180-61091-3), MW-159 (180-61091-4), MW-163S (180-61091-7), MW-501S (180-61091-8) and DUP-01 (180-61091-9).
Elevated reporting limits (RLs) are provided.

Method(s) 8260C: Due to the high concentration of Benzene, the matrix spike / matrix spike duplicate (MS/MSD) for analytical batch
180-195597 could not be evaluated for accuracy and precision. The associated laboratory control sample (LCS) met acceptance criteria.

Metals

The following sample was diluted to bring the concentration of manganese within the linear range of the instrument: MW-120
(180-61091-2). Elevated reporting limits (RLs) are provided. Silver, selenium, and thallium were also reported from dilution due to
inter-element corrections associated with manganese.

The following samples were diluted to bring the concentration of manganese within the linear range of the instrument: MW-159
(180-61091-4), and MW-163S (180-61091-7). Elevated reporting limits (RLs) are provided. Silver, selenium, and thallium were also
reported from dilution due to inter-element corrections associated with manganese. Arsenic was also reported from dilution due to the
concentration being less than the negative reporting limit.

Due to sample matrix effect on the internal standard (ISTD), a dilution was required for the following samples: MW-501S (180-61091-8)
and DUP-01 (180-61091-9). All analytes referencing the yttrium internal standards required dilution due to the yttrium counts being high
and outside the 70%-130% control limits.

The following sample was diluted to bring the concentration of iron within the linear range of the instrument: MW-501S (180-61091-8) and
DUP-01 (180-61091-9). Elevated reporting limits (RLs) are provided. Nickel, lead, antimony, and vanadium, were also reported from
dilution due to inter-element corrections associated with iron.

TestAmerica Pittsburgh
Page 3 of 30 11/30/2016



Colussz, Jill

From: Aglio, Jon <Jon.Aglio@tetratech.com>
Sent: Tuesday, November 29, 2016 6:55 AM

To: Colussy, Jill

Subject: RE: TestAmerica sample confirmation files from 180-61081-1 Lyondell Beaver Valley

Plant Groundwater

Jill,

There was an error on the chain of custody. MW-105S should be MW-5015.
Please make the correction.

Thanks,

Jon

From: Colussy, Jill [mailto:jill.colussy@testamericainc.com]
Sent: Monday, November 28, 2016 8:35 AM

To: Aglio, Jon <Jon.Aglio@tetratech.com>

Subject: TestAmerica sample confirmation files from 180-61081-1 Lyondell Beaver Valley Plant Groundwater

Jon,
Attached please find the sample confirmation files for job 180-61081-1; Lyondell Beaver Valley Plant Groundwater
Jill

Please let us know if we met your expectations by rating the service you received from
TestAmerica on this project by visiting our website at: Project Feedback

JILL L COLUSSY
Project Manager |

TestAmerica Pittsburgh
THE LEADER IN ENVIRONMENTAL TESTING

Tel: 412.963.2444
www.testamericainc.com

Reference: [170630]
Attachments: 3
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Client: Tetra Tech, Inc.

Definitions/Glossary
TestAmerica Job ID: 180-61091-1

Project/Site: Lyondell Beaver Valley Plant Groundwater

Qualifiers

GC/MS VOA

Qualifier Qualifier Description

E Result exceeded calibration range.

F1 MS and/or MSD Recovery is outside acceptance limits.

Metals

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QcC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

TestAmerica Pittsburgh
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Client: Tetra Tech, Inc.

Certification Summary

Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Laboratory: TestAmerica Pittsburgh

The certifications listed below are applicable to this report.

EPA Region  Certification ID

Expiration Date

Authority Program
Pennsylvania NELAP

3 02-00416

Page 6 of 30

04-30-17

TestAmerica Pittsburgh

11/30/2016



Sample Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1

Project/Site: Lyondell Beaver Valley Plant Groundwater

Lab Sample ID Client Sample ID Matrix Collected Received

180-61091-1 MW-162 Water 11/22/16 10:15  11/22/16 12:10
180-61091-2 MW-120 Water 11/22/16 09:05 11/22/16 12:10
180-61091-3 MW-160 Water 11/21/16 14:00 11/22/16 12:10
180-61091-4 MW-159 Water 11/21/16 12:45 11/22/16 12:10
180-61091-5 FB-01 Water 11/21/16 10:35 11/22/16 12:10
180-61091-6 TB-01 Water 11/21/16 00:00 11/22/16 12:10
180-61091-7 MW-163S Water 11/21/16 11:15  11/22/16 12:10
180-61091-8 MW-501S Water 11/21/16 10:00 11/22/16 12:10
180-61091-9 DUP-01 Water 11/21/16 00:00 11/22/16 12:10
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Method Summary

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Method Method Description Protocol Laboratory
8260C Volatile Organic Compounds by GC/MS SW846 TAL PIT
6010C Metals (ICP) SW846 TALPIT
T470A Mercury (CVAA) SW846 TALPIT

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL PIT = TestAmerica Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058
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Lab Chronicle
Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

Client Sample ID: MW-162 Lab Sample ID: 180-61091-1
Date Collected: 11/22/16 10:15 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 500 5mL 5mL 195597 11/28/16 15:00 PJJ TAL PIT
Instrument ID: CHHP4
Total/NA Analysis 8260C DL 5000 5mL 5mL 195597 11/28/16 18:46 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 11:52 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:28 ANA TAL PIT

Instrument ID: K

Client Sample ID: MW-120 Lab Sample ID: 180-61091-2
Date Collected: 11/22/16 09:05 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 1 5mL 5mL 195597 11/28/16 21:17 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 12:07 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 2 195754 11/29/16 13:15 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:30 ANA TAL PIT

Instrument ID: K

Client Sample ID: MW-160 Lab Sample ID: 180-61091-3
Date Collected: 11/21/16 14:00 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 50 5mL 5mL 195684 11/29/16 13:19 PJJ TAL PIT
Instrument ID: CHHP7
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 12:12 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:02 ANA TAL PIT

Instrument ID: K

TestAmerica Pittsburgh
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Lab Chronicle

Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

Client Sample ID: MW-159 Lab Sample ID: 180-61091-4
Date Collected: 11/21/16 12:45 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 1500 5mL 5mL 195597 11/28/16 15:51 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 11:25 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 5 195754 11/29/16 13:36 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:04 ANA TAL PIT
Instrument ID: K

Client Sample ID: FB-01 Lab Sample ID: 180-61091-5
Date Collected: 11/21/16 10:35 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 1 5mL 5mL 195597 11/28/16 13:20 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 12:18 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:10 ANA TAL PIT
Instrument ID: K

Client Sample ID: TB-01 Lab Sample ID: 180-61091-6
Date Collected: 11/21/16 00:00 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 1 5mL 5mL 195597 11/28/16 12:30 PJJ TAL PIT

Instrument ID: CHHP4

Client Sample ID: MW-163S Lab Sample ID: 180-61091-7
Date Collected: 11/21/16 11:15 Matrix: Water
Date Received: 11/22/16 12:10
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 300 5mL 5mL 195597 11/28/16 19:37 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT

TestAmerica Pittsburgh
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Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

Lab Chronicle

TestAmerica Job ID: 180-61091-1

Client Sample ID: MW-163S
Date Collected: 11/21/16 11:15
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-7
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Factor  Amount Amount Number or Analyzed Analyst Lab
Dissolved Analysis 6010C 1 195754 11/29/16 12:23 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 2 195754 11/29/16 13:20 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:12 ANA TAL PIT
Instrument ID: K
Client Sample ID: MW-501S Lab Sample ID: 180-61091-8
Date Collected: 11/21/16 10:00 Matrix: Water
Date Received: 11/22/16 12:10
B Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 500 5mL 5mL 195597 11/28/16 20:02 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 12:28 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 2 195754 11/29/16 13:25 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 5 195771 11/29/16 15:03 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:14 ANA TAL PIT
Instrument ID: K
Client Sample ID: DUP-01 Lab Sample ID: 180-61091-9
Date Collected: 11/21/16 00:00 Matrix: Water
Date Received: 11/22/16 12:10
B Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 500 5mL 5mL 195597 11/28/16 20:27 PJJ TAL PIT
Instrument ID: CHHP4
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 1 195754 11/29/16 12:34 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
Dissolved Analysis 6010C 2 195754 11/29/16 13:31 RJG TAL PIT
Instrument ID: C
Dissolved Prep 3005A 50 mL 50 mL 195613 11/28/16 11:15 RJR TAL PIT
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Lab Chronicle

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Client Sample ID: DUP-01
Date Collected: 11/21/16 00:00
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-9
Matrix: Water

Laboratory References:

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Dissolved Analysis 6010C 5 195771 11/29/16 15:08 RJG TAL PIT
Instrument ID: C
Dissolved Prep 7470A 50 mL 50 mL 195448 11/25/16 13:21 ANA TAL PIT
Dissolved Analysis 7470A 1 195820 11/30/16 07:20 ANA TAL PIT
Instrument ID: K

TAL PIT = TestAmerica Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058

Analyst References:
Lab: TAL PIT
Batch Type: Prep
ANA = Alexis Anderson

RJR = Ron Rosenbaum

Batch Type: Analysis
ANA = Alexis Anderson

PJJ = Patrick Journet

RJG = Rob Good
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Client Sample Results

Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

Client Sample ID: MW-162 Lab Sample ID: 180-61091-1
Date Collected: 11/22/16 10:15 Matrix: Water

Date Received: 11/22/16 12:10

7Method: 8260C - Volatile Organic Compounds by GC/MS

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 79000 E 2500 1500 ug/L B 11/28/16 15:00 500
Toluene ND 2500 1800 ug/L 11/28/16 15:00 500
Ethylbenzene ND 2500 1000 ug/L 11/28/16 15:00 500
Xylenes, Total ND 5000 2300 ug/L 11/28/16 15:00 500
m-Xylene & p-Xylene ND 2500 970 ug/L 11/28/16 15:00 500
o-Xylene ND 2500 1500 ug/L 11/28/16 15:00 500
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 81 62-123 11/28/16 15:00 500
4-Bromofluorobenzene (Surr) 89 75-120 11/28/16 15:00 500
Dibromofluoromethane (Surr) 93 80-120 11/28/16 15:00 500
Toluene-d8 (Surr) 107 80-120 11/28/16 15:00 500

7Method: 8260C - Volatile Organic Compounds by GC/MS - DL

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 79000 25000 15000 ug/L B 11/28/16 18:46 5000
Toluene ND 25000 18000 ug/L 11/28/16 18:46 5000
Ethylbenzene ND 25000 10000 ug/L 11/28/16 18:46 5000
Xylenes, Total ND 50000 23000 ug/L 11/28/16 18:46 5000
m-Xylene & p-Xylene ND 25000 9700 ug/L 11/28/16 18:46 5000
o-Xylene ND 25000 15000 ug/L 11/28/16 18:46 5000
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 92 62-123 11/28/16 18:46 5000
4-Bromofluorobenzene (Surr) 96 75-120 11/28/16 18:46 5000
Dibromofluoromethane (Surr) 102 80-120 11/28/16 18:46 5000
Toluene-d8 (Surr) 115 80-120 11/28/16 18:46 5000

7Method: 6010C - Metals (ICP) - Dissolved

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 5.0 1.2 ug/lL ~ 11/28/16 11:15 11/29/16 11:52 1
Aluminum ND 200 37 ug/lL 11/28/16 11:15 11/29/16 11:52 1
Arsenic ND 10 4.8 ug/L 11/28/16 11:15 11/29/16 11:52 1
Antimony ND 10 3.2 ug/L 11/28/16 11:15 11/29/16 11:52 1
Barium 86 J 200 3.2 ug/L 11/28/16 11:15 11/29/16 11:52 1
Beryllium ND 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 11:52 1
Cadmium ND 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 11:52 1
Calcium 290000 5000 89 ug/L 11/28/16 11:15 11/29/16 11:52 1
Chromium 33 J 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 11:52 1
Cobalt 11 J 50 0.51 ug/L 11/28/16 11:15 11/29/16 11:52 1
Copper ND 25 3.4 ug/L 11/28/16 11:15 11/29/16 11:52 1
Iron 83000 100 41 ug/L 11/28/16 11:15 11/29/16 11:52 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 11:52 1
Magnesium 75000 5000 79 ug/L 11/28/16 11:15 11/29/16 11:52 1
Manganese 13000 15 1.1 ug/L 11/28/16 11:15 11/29/16 11:52 1
Nickel ND 40 3.2 ug/L 11/28/16 11:15 11/29/16 11:52 1
Potassium 5300 5000 620 ug/L 11/28/16 11:15 11/29/16 11:52 1
Selenium 6.3 J 10 3.8 ug/L 11/28/16 11:15 11/29/16 11:52 1
Sodium 48000 5000 190 ug/L 11/28/16 11:15 11/29/16 11:52 1
Thallium ND 20 2.6 ug/L 11/28/16 11:15 11/29/16 11:52 1

TestAmerica Pittsburgh
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Client: Tetra Tech, Inc.

Project/Site: Lyondell Beaver Valley Plant Groundwater

Client Sample Results

TestAmerica Job ID: 180-61091-1

Client Sample ID: MW-162
Date Collected: 11/22/16 10:15
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-1
Matrix: Water

Method: 6010C - Metals (ICP) - Dissolved (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Vanadium ND 50 6.9 ug/L ~ 11/28/16 11:15  11/29/16 11:52 1
Zinc ND 20 6.9 ug/L 11/28/16 11:15 11/29/16 11:52 1
Method: 7470A - Mercury (CVAA) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:28 1
Client Sample ID: MW-120 Lab Sample ID: 180-61091-2
Date Collected: 11/22/16 09:05 Matrix: Water
Date Received: 11/22/16 12:10
Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene ND 5.0 3.0 ug/L B 11/28/16 21:17 1
Toluene ND 5.0 3.6 ug/L 11/28/16 21:17 1
Ethylbenzene ND 5.0 2.0 ug/L 11/28/16 21:17 1
Xylenes, Total ND 10 4.6 ug/L 11/28/16 21:17 1
m-Xylene & p-Xylene ND 5.0 1.9 ug/lL 11/28/16 21:17 1
o-Xylene ND 5.0 2.9 ug/L 11/28/16 21:17 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 91 62-123 11/28/16 21:17 1
4-Bromofluorobenzene (Surr) 96 75-120 11/28/16 21:17 1
Dibromofluoromethane (Surr) 100 80-120 11/28/16 21:17 1
Toluene-d8 (Surr) 116 80-120 11/28/16 21:17 1
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 10 2.3 ug/L ~ 11/28/16 11:15 11/29/16 13:15 2
Aluminum ND 200 37 ug/L 11/28/16 11:15 11/29/16 12:07 1
Arsenic 6.8 J 10 4.8 ug/L 11/28/16 11:15 11/29/16 12:07 1
Antimony ND 10 3.2 ug/L 11/28/16 11:15 11/29/16 12:07 1
Barium 110 J 200 3.2 ug/L 11/28/16 11:15 11/29/16 12:07 1
Beryllium ND 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 12:07 1
Cadmium ND 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 12:07 1
Calcium 210000 5000 89 ug/L 11/28/16 11:15 11/29/16 12:07 1
Chromium 5.6 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 12:07 1
Cobalt 25 J 50 0.51 ug/L 11/28/16 11:15 11/29/16 12:07 1
Copper ND 25 3.4 ug/L 11/28/16 11:15 11/29/16 12:07 1
Iron 25000 100 41 ug/L 11/28/16 11:15 11/29/16 12:07 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 12:07 1
Magnesium 31000 5000 79 ug/L 11/28/16 11:15 11/29/16 12:07 1
Manganese 23000 30 2.3 ug/L 11/28/16 11:15 11/29/16 13:15 2
Nickel 54 J 40 3.2 ug/L 11/28/16 11:15 11/29/16 12:07 1
Potassium 1500 J 5000 620 ug/L 11/28/16 11:15 11/29/16 12:07 1
Selenium ND 20 7.5 ug/L 11/28/16 11:15 11/29/16 13:15 2
Sodium 61000 5000 190 ug/L 11/28/16 11:15 11/29/16 12:07 1
Thallium ND 40 5.3 ug/L 11/28/16 11:15 11/29/16 13:15 2
Vanadium ND 50 6.9 ug/L 11/28/16 11:15 11/29/16 12:07 1
Zinc ND 20 6.9 ug/L 11/28/16 11:15 11/29/16 12:07 1
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Client Sample Results

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Client Sample ID: MW-120
Date Collected: 11/22/16 09:05
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-2
Matrix: Water

Method: 7470A - Mercury (CVAA) - Dissolved

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:30 1
Client Sample ID: MW-160 Lab Sample ID: 180-61091-3
Date Collected: 11/21/16 14:00 Matrix: Water
Date Received: 11/22/16 12:10
Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 790 250 150 ug/L B 11/29/16 13:19 50
Toluene ND 250 180 ug/L 11/29/16 13:19 50
Ethylbenzene ND 250 100 ug/L 11/29/16 13:19 50
Xylenes, Total ND 500 230 ug/L 11/29/16 13:19 50
m-Xylene & p-Xylene ND 250 97 ug/L 11/29/16 13:19 50
o-Xylene ND 250 150 ug/L 11/29/16 13:19 50
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 99 62-123 11/29/16 13:19 50
4-Bromofluorobenzene (Surr) 87 75-120 11/29/16 13:19 50
Dibromofluoromethane (Surr) 107 80-120 11/29/16 13:19 50
Toluene-d8 (Surr) 91 80-120 11/29/16 13:19 50
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 5.0 1.2 ug/lL ~ 11/28/16 11:15 11/29/16 12:12 1
Aluminum ND 200 37 ug/lL 11/28/16 11:15 11/29/16 12:12 1
Arsenic 5.0 J 10 4.8 ug/L 11/28/16 11:15  11/29/16 12:12 1
Antimony ND 10 3.2 ug/L 11/28/16 11:15 11/29/16 12:12 1
Barium 83 J 200 3.2 ug/L 11/28/16 11:15 11/29/16 12:12 1
Beryllium ND 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 12:12 1
Cadmium ND 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 12:12 1
Calcium 150000 5000 89 ug/L 11/28/16 11:15 11/29/16 12:12 1
Chromium 094 J 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 12:12 1
Cobalt ND 50 0.51 ug/L 11/28/16 11:15 11/29/16 12:12 1
Copper ND 25 3.4 uglL 11/28/16 11:15 11/29/16 12:12 1
Iron 32000 100 41 ug/L 11/28/16 11:15 11/29/16 12:12 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 12:12 1
Magnesium 32000 5000 79 ug/L 11/28/16 11:15 11/29/16 12:12 1
Manganese 4900 15 1.1 ug/lL 11/28/16 11:15 11/29/16 12:12 1
Nickel 17 J 40 3.2 ug/L 11/28/16 11:15  11/29/16 12:12 1
Potassium 3100 J 5000 620 ug/L 11/28/16 11:15 11/29/16 12:12 1
Selenium 54 J 10 3.8 ug/L 11/28/16 11:15 11/29/16 12:12 1
Sodium 170000 5000 190 ug/L 11/28/16 11:15 11/29/16 12:12 1
Thallium ND 20 2.6 ug/L 11/28/16 11:15 11/29/16 12:12 1
Vanadium ND 50 6.9 ug/L 11/28/16 11:15 11/29/16 12:12 1
Zinc ND 20 6.9 ug/L 11/28/16 11:15 11/29/16 12:12 1
Method: 7470A - Mercury (CVAA) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:02 1
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Client Sample Results

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Client Sample ID: MW-159
Date Collected: 11/21/16 12:45

Lab Sample ID: 180-61091-4

Matrix: Water

Date Received: 11/22/16 12:10

Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 36000 F1 7500 4500 ug/L B 11/28/16 15:51 1500
Toluene ND 7500 5500 ug/L 11/28/16 15:51 1500
Ethylbenzene ND 7500 3000 ug/L 11/28/16 15:51 1500
Xylenes, Total ND 15000 6800 ug/L 11/28/16 15:51 1500
m-Xylene & p-Xylene ND 7500 2900 ug/L 11/28/16 15:51 1500
o-Xylene ND 7500 4400 ug/L 11/28/16 15:51 1500
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 86 62-123 11/28/16 15:51 1500
4-Bromofiuorobenzene (Surr) 91 75-120 11/28/16 15:51 1500
Dibromofluoromethane (Surr) 97 80-120 11/28/16 15:51 1500
Toluene-d8 (Surr) 109 80-120 11/28/16 15:51 1500
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 25 5.8 ug/L ~ 11/28/16 11:15 11/29/16 13:36 5
Aluminum ND 200 37 ug/L 11/28/16 11:15 11/29/16 11:25 1
Arsenic ND 50 24 ug/L 11/28/16 11:15 11/29/16 13:36 5
Antimony ND 10 3.2 ug/lL 11/28/16 11:15 11/29/16 11:25 1
Barium 35 J 200 3.2 uglL 11/28/16 11:15 11/29/16 11:25 1
Beryllium ND 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 11:25 1
Cadmium 0.52 J 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 11:25 1
Calcium 230000 5000 89 ug/L 11/28/16 11:15 11/29/16 11:25 1
Chromium 11 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 11:25 1
Cobalt 26 J 50 0.51 ug/L 11/28/16 11:15 11/29/16 11:25 1
Copper ND 25 3.4 ug/L 11/28/16 11:15 11/29/16 11:25 1
Iron 34000 100 41 ug/L 11/28/16 11:15 11/29/16 11:25 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 11:25 1
Magnesium 45000 5000 79 ug/L 11/28/16 11:15 11/29/16 11:25 1
Manganese 56000 75 5.7 ug/L 11/28/16 11:15 11/29/16 13:36 5
Nickel 58 40 3.2 uglL 11/28/16 11:15 11/29/16 11:25 1
Potassium 2500 J 5000 620 ug/L 11/28/16 11:15 11/29/16 11:25 1
Selenium ND 50 19 ug/L 11/28/16 11:15 11/29/16 13:36 5
Sodium 120000 5000 190 ug/L 11/28/16 11:15 11/29/16 11:25 1
Thallium ND 100 13 ug/L 11/28/16 11:15 11/29/16 13:36 5
Vanadium ND 50 6.9 ug/L 11/28/16 11:15 11/29/16 11:25 1
Zinc 23 20 6.9 ug/L 11/28/16 11:15 11/29/16 11:25 1
Method: 7470A - Mercury (CVAA) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:04 1
Client Sample ID: FB-01 Lab Sample ID: 180-61091-5
Date Collected: 11/21/16 10:35 Matrix: Water
Date Received: 11/22/16 12:10
Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene ND 5.0 3.0 ug/L - 11/28/16 13:20 1
Toluene ND 5.0 3.6 ug/L 11/28/16 13:20 1
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Client Sample Results

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Client Sample ID: FB-01
Date Collected: 11/21/16 10:35
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-5
Matrix: Water

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ethylbenzene ND 5.0 2.0 ug/L B 11/28/16 13:20 1
Xylenes, Total ND 10 4.6 ug/L 11/28/16 13:20 1
m-Xylene & p-Xylene ND 5.0 1.9 ug/L 11/28/16 13:20 1
o-Xylene ND 5.0 2.9 ug/L 11/28/16 13:20 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 77 62-123 11/28/16 13:20 1
4-Bromofluorobenzene (Surr) 87 75-120 11/28/16 13:20 1
Dibromofluoromethane (Surr) 93 80-120 11/28/16 13:20 1
Toluene-d8 (Surr) 107 80-120 11/28/16 13:20 1
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 5.0 1.2 ug/lL ~ 11/28/16 11:15 11/29/16 12:18 1
Aluminum ND 200 37 ug/L 11/28/16 11:15 11/29/16 12:18 1
Arsenic ND 10 4.8 ug/L 11/28/16 11:15 11/29/16 12:18 1
Antimony ND 10 3.2 ug/L 11/28/16 11:15 11/29/16 12:18 1
Barium ND 200 3.2 ug/L 11/28/16 11:15 11/29/16 12:18 1
Beryllium ND 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 12:18 1
Cadmium ND 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 12:18 1
Calcium ND 5000 89 ug/L 11/28/16 11:15 11/29/16 12:18 1
Chromium ND 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 12:18 1
Cobalt ND 50 0.51 ug/L 11/28/16 11:15  11/29/16 12:18 1
Copper ND 25 3.4 ug/L 11/28/16 11:15 11/29/16 12:18 1
Iron ND 100 41 ug/L 11/28/16 11:15 11/29/16 12:18 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 12:18 1
Magnesium ND 5000 79 ug/L 11/28/16 11:15 11/29/16 12:18 1
Manganese 14 J 15 1.1 ug/lL 11/28/16 11:15 11/29/16 12:18 1
Nickel ND 40 3.2 ug/L 11/28/16 11:15 11/29/16 12:18 1
Potassium ND 5000 620 ug/L 11/28/16 11:15 11/29/16 12:18 1
Selenium ND 10 3.8 ug/L 11/28/16 11:15 11/29/16 12:18 1
Sodium 800 J 5000 190 ug/L 11/28/16 11:15 11/29/16 12:18 1
Thallium ND 20 2.6 ug/L 11/28/16 11:15 11/29/16 12:18 1
Vanadium ND 50 6.9 ug/L 11/28/16 11:15  11/29/16 12:18 1
Zinc ND 20 6.9 ug/L 11/28/16 11:15 11/29/16 12:18 1
Method: 7470A - Mercury (CVAA) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:10 1
Client Sample ID: TB-01 Lab Sample ID: 180-61091-6
Date Collected: 11/21/16 00:00 Matrix: Water
Date Received: 11/22/16 12:10
Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene ND 5.0 3.0 ug/L B 11/28/16 12:30 1
Toluene ND 5.0 3.6 ug/L 11/28/16 12:30 1
Ethylbenzene ND 5.0 2.0 ug/L 11/28/16 12:30 1
Xylenes, Total ND 10 4.6 ug/L 11/28/16 12:30 1
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Client Sample Results

Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

Client Sample ID: TB-01 Lab Sample ID: 180-61091-6
Date Collected: 11/21/16 00:00 Matrix: Water

Date Received: 11/22/16 12:10

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
m-Xylene & p-Xylene ND 5.0 1.9 ug/lL B 11/28/16 12:30 1
o-Xylene ND 5.0 2.9 ug/L 11/28/16 12:30 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 78 62-123 11/28/16 12:30 1
4-Bromofluorobenzene (Surr) 86 75-120 11/28/16 12:30 1
Dibromofluoromethane (Surr) 91 80-120 11/28/16 12:30 1
Toluene-d8 (Surr) 105 80-120 11/28/16 12:30 1
Client Sample ID: MW-163S Lab Sample ID: 180-61091-7
Date Collected: 11/21/16 11:15 Matrix: Water

Date Received: 11/22/16 12:10
7Method: 8260C - Volatile Organic Compounds by GC/MS

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 4800 1500 910 ug/L B 11/28/16 19:37 300
Toluene ND 1500 1100 ug/L 11/28/16 19:37 300
Ethylbenzene ND 1500 600 ug/L 11/28/16 19:37 300
Xylenes, Total ND 3000 1400 ug/L 11/28/16 19:37 300
m-Xylene & p-Xylene ND 1500 580 ug/L 11/28/16 19:37 300
o-Xylene ND 1500 870 ug/L 11/28/16 19:37 300
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 90 62-123 11/28/16 19:37 300
4-Bromofluorobenzene (Surr) 96 75-120 11/28/16 19:37 300
Dibromofluoromethane (Surr) 104 80-120 11/28/16 19:37 300
Toluene-d8 (Surr) 116 80-120 11/28/16 19:37 300

Method: 6010C - Metals (ICP) - Dissolved

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 10 2.3 ug/L ~ 11/28/16 11:15 11/29/16 13:20 2
Aluminum 20000 200 37 ug/L 11/28/16 11:15 11/29/16 12:23 1
Arsenic ND 20 9.7 ug/L 11/28/16 11:15 11/29/16 13:20 2
Antimony ND 10 3.2 uglL 11/28/16 11:15 11/29/16 12:23 1
Barium 14 J 200 3.2 ug/L 11/28/16 11:15 11/29/16 12:23 1
Beryllium 3.8 J 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 12:23 1
Cadmium 0.49 J 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 12:23 1
Calcium 150000 5000 89 ug/L 11/28/16 11:15 11/29/16 12:23 1
Chromium 150 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 12:23 1
Cobalt 150 50 0.51 ug/L 11/28/16 11:15 11/29/16 12:23 1
Copper ND 25 3.4 ug/L 11/28/16 11:15 11/29/16 12:23 1
Iron 320000 100 41 ug/L 11/28/16 11:15 11/29/16 12:23 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 12:23 1
Magnesium 36000 5000 79 ug/L 11/28/16 11:15 11/29/16 12:23 1
Manganese 32000 30 2.3 ug/L 11/28/16 11:15 11/29/16 13:20 2
Nickel 300 40 3.2 ug/L 11/28/16 11:15 11/29/16 12:23 1
Potassium 2600 J 5000 620 ug/L 11/28/16 11:15 11/29/16 12:23 1
Selenium ND 20 7.5 ug/L 11/28/16 11:15 11/29/16 13:20 2
Sodium 72000 5000 190 ug/L 11/28/16 11:15 11/29/16 12:23 1
Thallium ND 40 5.3 ug/L 11/28/16 11:15 11/29/16 13:20 2
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Client Sample Results

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Client Sample ID: MW-163S
Date Collected: 11/21/16 11:15
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-7
Matrix: Water

Method: 6010C - Metals (ICP) - Dissolved (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Vanadium 9.7 J 50 6.9 ug/L © 11/28/16 11:15  11/29/16 12:23 1
Zinc 14 J 20 6.9 ug/L 11/28/16 11:15 11/29/16 12:23 1
Method: 7470A - Mercury (CVAA) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:12 1
Client Sample ID: MW-501S Lab Sample ID: 180-61091-8
Date Collected: 11/21/16 10:00 Matrix: Water
Date Received: 11/22/16 12:10
Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 7800 2500 1500 ug/L B 11/28/16 20:02 500
Toluene ND 2500 1800 ug/L 11/28/16 20:02 500
Ethylbenzene ND 2500 1000 ug/L 11/28/16 20:02 500
Xylenes, Total ND 5000 2300 ug/L 11/28/16 20:02 500
m-Xylene & p-Xylene ND 2500 970 ug/L 11/28/16 20:02 500
o-Xylene ND 2500 1500 ug/L 11/28/16 20:02 500
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 87 62-123 11/28/16 20:02 500
4-Bromofluorobenzene (Surr) 94 75-120 11/28/16 20:02 500
Dibromofluoromethane (Surr) 101 80-120 11/28/16 20:02 500
Toluene-d8 (Surr) 115 80-120 11/28/16 20:02 500
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 10 2.3 ug/L ~ 11/28/16 11:15 11/29/16 13:25 2
Aluminum 820000 400 74 ug/L 11/28/16 11:15 11/29/16 13:25 2
Arsenic 25 20 9.7 ug/L 11/28/16 11:15 11/29/16 13:25 2
Antimony 24 J 50 16 ug/L 11/28/16 11:15 11/29/16 15:03 5
Barium ND 400 6.5 ug/L 11/28/16 11:15 11/29/16 13:25 2
Beryllium 40 8.0 0.85 ug/L 11/28/16 11:15 11/29/16 13:25 2
Cadmium 79 J 10 0.39 ug/L 11/28/16 11:15 11/29/16 13:25 2
Calcium 330000 10000 180 ug/L 11/28/16 11:15 11/29/16 13:25 2
Chromium 340 10 1.2 ug/L 11/28/16 11:15 11/29/16 13:25 2
Cobalt 440 50 0.51 ug/L 11/28/16 11:15 11/29/16 12:28 1
Copper 190 50 6.7 ug/L 11/28/16 11:15 11/29/16 13:25 2
Iron 1300000 500 200 ug/L 11/28/16 11:15 11/29/16 15:03 5
Lead ND 50 15 ug/L 11/28/16 11:15 11/29/16 15:03 5
Magnesium 170000 10000 160 ug/L 11/28/16 11:15 11/29/16 13:25 2
Manganese 18000 30 2.3 ug/L 11/28/16 11:15 11/29/16 13:25 2
Nickel 1400 200 16 ug/L 11/28/16 11:15 11/29/16 15:03 5
Potassium 110000 10000 1200 ug/L 11/28/16 11:15 11/29/16 13:25 2
Selenium 34 20 7.5 ug/L 11/28/16 11:15 11/29/16 13:25 2
Sodium 50000 10000 370 ug/L 11/28/16 11:15 11/29/16 13:25 2
Thallium ND 20 2.6 ug/L 11/28/16 11:15 11/29/16 12:28 1
Vanadium 890 250 34 ug/lL 11/28/16 11:15 11/29/16 15:03 5
Zinc 3100 40 14 ug/L 11/28/16 11:15 11/29/16 13:25 2
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Client: Tetra Tech, Inc.

Client Sample Results

Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Client Sample ID: MW-501S

Date Collected: 11/21/16 10:00
Date Received: 11/22/16 12:10

Lab Sample ID: 180-61091-8
Matrix: Water

Method: 7470A - Mercury (CVAA) - Dissolved

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:14 1
Client Sample ID: DUP-01 Lab Sample ID: 180-61091-9
Date Collected: 11/21/16 00:00 Matrix: Water
Date Received: 11/22/16 12:10
Method: 8260C - Volatile Organic Compounds by GC/MS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene 12000 2500 1500 ug/L B 11/28/16 20:27 500
Toluene ND 2500 1800 ug/L 11/28/16 20:27 500
Ethylbenzene ND 2500 1000 ug/L 11/28/16 20:27 500
Xylenes, Total ND 5000 2300 ug/L 11/28/16 20:27 500
m-Xylene & p-Xylene ND 2500 970 ug/L 11/28/16 20:27 500
o-Xylene ND 2500 1500 ug/L 11/28/16 20:27 500
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 94 62.123 11/28/16 20:27 500
4-Bromofluorobenzene (Surr) 99 75-120 11/28/16 20:27 500
Dibromofluoromethane (Surr) 106 80-120 11/28/16 20:27 500
Toluene-d8 (Surr) 115 80-120 11/28/16 20:27 500
Method: 6010C - Metals (ICP) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 10 2.3 ug/L ~ 11/28/16 11:15  11/29/16 13:31 2
Aluminum 820000 400 74 ug/L 11/28/16 11:15 11/29/16 13:31 2
Arsenic 16 J 20 9.7 ug/L 11/28/16 11:15 11/29/16 13:31 2
Antimony 18 J 50 16 ug/L 11/28/16 11:15 11/29/16 15:08 5
Barium ND 400 6.5 ug/L 11/28/16 11:15 11/29/16 13:31 2
Beryllium 40 8.0 0.85 ug/L 11/28/16 11:15 11/29/16 13:31 2
Cadmium 8.0 J 10 0.39 ug/L 11/28/16 11:15 11/29/16 13:31 2
Calcium 330000 10000 180 ug/L 11/28/16 11:15 11/29/16 13:31 2
Chromium 330 10 1.2 ug/L 11/28/16 11:15 11/29/16 13:31 2
Cobalt 440 50 0.51 ug/L 11/28/16 11:15 11/29/16 12:34 1
Copper 190 50 6.7 ug/L 11/28/16 11:15 11/29/16 13:31 2
Iron 1300000 500 200 ug/L 11/28/16 11:15 11/29/16 15:08 5
Lead ND 50 15 ug/L 11/28/16 11:15 11/29/16 15:08 5
Magnesium 170000 10000 160 ug/L 11/28/16 11:15 11/29/16 13:31 2
Manganese 18000 30 2.3 ug/L 11/28/16 11:15 11/29/16 13:31 2
Nickel 1400 200 16 ug/L 11/28/16 11:15 11/29/16 15:08 5
Potassium 110000 10000 1200 ug/L 11/28/16 11:15 11/29/16 13:31 2
Selenium 32 20 7.5 ug/L 11/28/16 11:15 11/29/16 13:31 2
Sodium 50000 10000 370 ug/L 11/28/16 11:15 11/29/16 13:31 2
Thallium ND 20 2.6 ug/L 11/28/16 11:15 11/29/16 12:34 1
Vanadium 910 250 34 ug/L 11/28/16 11:15 11/29/16 15:08 5
Zinc 3100 40 14 ug/L 11/28/16 11:15 11/29/16 13:31 2
Method: 7470A - Mercury (CVAA) - Dissolved
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 07:20 1
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QC Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

Method: 8260C - Volatile Organic Compounds by GC/MS

Lab Sample ID: MB 180-195597/7 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195597
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene ND 5.0 3.0 ug/L B 11/28/16 12:03 1
Toluene ND 5.0 3.6 ug/L 11/28/16 12:03 1
Ethylbenzene ND 5.0 2.0 ug/L 11/28/16 12:03 1
Xylenes, Total ND 10 4.6 ug/L 11/28/16 12:03 1
m-Xylene & p-Xylene ND 5.0 1.9 ug/L 11/28/16 12:03 1
o-Xylene ND 5.0 2.9 ug/L 11/28/16 12:03 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 78 62-123 11/28/16 12:03 1
4-Bromofluorobenzene (Surr) 85 75-120 11/28/16 12:03 1
Dibromofluoromethane (Surr) 92 80-120 11/28/16 12:03 1
Toluene-d8 (Surr) 104 80-120 11/28/16 12:03 1
Lab Sample ID: LCS 180-195597/17 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195597
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Benzene 40.0 34.8 ug/L o 87 80-120
Toluene 40.0 41.0 ug/L 103 80-124
Ethylbenzene 40.0 34.8 ug/L 87 79-124
Xylenes, Total 80.0 723 ug/L 90 81-121
m-Xylene & p-Xylene 40.0 36.4 ug/L 91 78-124
o-Xylene 40.0 35.9 ug/L 90 78-124
LCS LCS

Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 90 62-123
4-Bromofluorobenzene (Surr) 94 75-120
Dibromofluoromethane (Surr) 95 80-120
Toluene-d8 (Surr) 101 80-120
Lab Sample ID: 180-61091-4 MS Client Sample ID: MW-159
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195597

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Benzene 36000 F1 60000 78500 F1 ug/L a 71 80-120
Toluene ND 60000 62400 ug/L 104 80-124
Ethylbenzene ND 60000 53700 ug/L 90 79-124
Xylenes, Total ND 120000 112000 ug/L 93  81-121
m-Xylene & p-Xylene ND 60000 56300 ug/L 94 78-124
o-Xylene ND 60000 55400 ug/L 92 78-124

MS MS

Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 89 62-123
4-Bromofluorobenzene (Surr) 97 75-120
Dibromofluoromethane (Surr) 100 80-120
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Client: Tetra Tech, Inc.

QC Sample Results

Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: 180-61091-4 MS

Matrix: Water

Analysis Batch: 195597

Client Sample ID: MW-159
Prep Type: Total/NA

MS MS

Surrogate %Recovery Qualifier Limits
Toluene-d8 (Surr) 105 80-120
Lab Sample ID: 180-61091-4 MSD Client Sample ID: MW-159
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195597

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Benzene 36000 F1 60000 76800 F1 ug/L N 68  80-120 2 20
Toluene ND 60000 61500 ug/L 102 80-124 2 20
Ethylbenzene ND 60000 53800 ug/L 90 79-124 0 25
Xylenes, Total ND 120000 111000 ug/L 92 81-121 1 20
m-Xylene & p-Xylene ND 60000 55800 ug/L 93 78-124 1 24
o-Xylene ND 60000 55100 ug/L 92 78-124 0 22

MSD MSD
Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 82 62-123
4-Bromofluorobenzene (Surr) 92 75-120
Dibromofluoromethane (Surr) 96 80-120
Toluene-d8 (Surr) 101 80-120
Lab Sample ID: MB 180-195684/9 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195684
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Benzene ND 5.0 3.0 ug/L B 11/29/16 11:34 1
Toluene ND 5.0 3.6 ug/L 11/29/16 11:34 1
Ethylbenzene ND 5.0 2.0 ug/L 11/29/16 11:34 1
Xylenes, Total ND 10 4.6 ug/L 11/29/16 11:34 1
m-Xylene & p-Xylene ND 5.0 1.9 ug/L 11/29/16 11:34 1
o-Xylene ND 5.0 2.9 ug/L 11/29/16 11:34 1
vMB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,2-Dichloroethane-d4 (Surr) 104 62-123 11/29/16 11:34 1
4-Bromofluorobenzene (Surr) 97 75-120 11/29/16 11:34 1
Dibromofluoromethane (Surr) 104 80-120 11/29/16 11:34 1
Toluene-d8 (Surr) 89 80-120 11/29/16 11:34 1
Lab Sample ID: LCS 180-195684/3 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195684
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Benzene 40.0 35.0 ug/L o 88 80-120
Toluene 40.0 371 ug/L 93 80-124
Ethylbenzene 40.0 38.2 ug/L 95 79-124
Xylenes, Total 80.0 78.1 ug/L 98 81-.121
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QC Sample Results

Client: Tetra Tech, Inc.

Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: LCS 180-195684/3
Matrix: Water
Analysis Batch: 195684

Client Sample ID: Lab Control Sample

Prep Type: Total/NA

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
m-Xylene & p-Xylene 40.0 38.9 ug/L a 97 78-124
o-Xylene 40.0 39.2 ug/L 98 78-124

LCS LCS

Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 95 62-123
4-Bromofluorobenzene (Surr) 97 75-120
Dibromofluoromethane (Surr) 97 80-120
Toluene-d8 (Surr) 91 80-120
Lab Sample ID: LCSD 180-195684/4 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195684

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Benzene 40.0 33.9 ug/L N 85 80-120 3 20
Toluene 40.0 36.7 ug/L 92 80-124 1 20
Ethylbenzene 40.0 38.2 ug/L 95 79-124 0 25
Xylenes, Total 80.0 77.8 ug/L 97 81-121 0 20
m-Xylene & p-Xylene 40.0 39.0 ug/L 98 78-124 0 24
o-Xylene 40.0 38.8 ug/L 97 78-124 1 22

LCSD LCSD
Surrogate %Recovery Qualifier Limits
1,2-Dichloroethane-d4 (Surr) 94 62-123
4-Bromofluorobenzene (Surr) 97 75-120
Dibromofluoromethane (Surr) 96 80-120
Toluene-d8 (Surr) 91 80-120
Method: 6010C - Metals (ICP)
Lab Sample ID: MB 180-195613/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 195754 Prep Batch: 195613
MB MB

Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Silver ND 5.0 1.2 ug/lL 11/28/16 11:15 11/29/16 10:40 1
Aluminum ND 200 37 ug/L 11/28/16 11:15 11/29/16 10:40 1
Arsenic ND 10 4.8 ug/lL 11/28/16 11:15 11/29/16 10:40 1
Antimony ND 10 3.2 uglL 11/28/16 11:15 11/29/16 10:40 1
Barium ND 200 3.2 ug/L 11/28/16 11:15 11/29/16 10:40 1
Beryllium ND 4.0 0.42 ug/L 11/28/16 11:15 11/29/16 10:40 1
Cadmium ND 5.0 0.20 ug/L 11/28/16 11:15 11/29/16 10:40 1
Calcium ND 5000 89 ug/L 11/28/16 11:15 11/29/16 10:40 1
Chromium ND 5.0 0.61 ug/L 11/28/16 11:15 11/29/16 10:40 1
Cobalt ND 50 0.51 ug/L 11/28/16 11:15 11/29/16 10:40 1
Copper ND 25 3.4 ug/L 11/28/16 11:15 11/29/16 10:40 1
Iron ND 100 41 ug/L 11/28/16 11:15 11/29/16 10:40 1
Lead ND 10 3.1 ug/L 11/28/16 11:15 11/29/16 10:40 1
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QC Sample Results

Client: Tetra Tech, Inc.
Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Method: 6010C - Metals (ICP) (Continued)

Lab Sample ID: MB 180-195613/1-A
Matrix: Water
Analysis Batch: 195754

Client Sample ID: Method Blank
Prep Type: Total Recoverable

Prep Batch: 195613

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Magnesium ND 5000 79 ug/L 11/28/16 11:15 11/29/16 10:40 1
Manganese ND 15 1.1 ug/L 11/28/16 11:15 11/29/16 10:40 1
Nickel ND 40 3.2 ug/L 11/28/16 11:15 11/29/16 10:40 1
Potassium ND 5000 620 ug/L 11/28/16 11:15 11/29/16 10:40 1
Selenium ND 10 3.8 ug/L 11/28/16 11:15 11/29/16 10:40 1
Sodium ND 5000 190 ug/L 11/28/16 11:15 11/29/16 10:40 1
Thallium ND 20 2.6 ug/L 11/28/16 11:15 11/29/16 10:40 1
Vanadium ND 50 6.9 ug/L 11/28/16 11:15 11/29/16 10:40 1
Zinc ND 20 6.9 ug/L 11/28/16 11:15 11/29/16 10:40 1
Lab Sample ID: LCS 180-195613/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 195754 Prep Batch: 195613
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Silver 50.0 50.5 ug/L a 101 80-120
Aluminum 2000 1970 ug/L 98 80-120
Arsenic 500 524 ug/L 105 80-120
Antimony 500 518 ug/L 104  80-120
Barium 2000 2030 ug/L 101 80-120
Beryllium 50.0 52.4 ug/L 105 80-120
Cadmium 50.0 50.3 ug/L 101 80-120
Calcium 50000 50600 ug/L 101 80-120
Chromium 200 198 ug/L 99  80-120
Cobalt 500 503 ug/L 101 80-120
Copper 250 240 ug/L 96  80-120
Iron 1000 1010 ug/L 101 80-120
Lead 500 498 ug/L 100 80-120
Magnesium 50000 50200 ug/L 100 80-120
Manganese 500 483 ug/L 97 80-120
Nickel 500 504 ug/L 101 80-120
Potassium 50000 49900 ug/L 100 80-120
Selenium 500 525 ug/L 105 80-120
Sodium 50000 51800 ug/L 104  80-120
Thallium 500 506 ug/L 101 80-120
Vanadium 500 530 ug/L 106  80-120
Zinc 500 503 ug/L 101 80-120
Lab Sample ID: 180-61091-4 MS Client Sample ID: MW-159
Matrix: Water Prep Type: Dissolved
Analysis Batch: 195754 Prep Batch: 195613
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Aluminum ND 2000 1940 ug/L a 97  75-125
Antimony ND 500 531 ug/L 106  75-125
Barium 35 J 2000 2020 ug/L 99  75-125
Beryllium ND 50.0 50.0 ug/L 100 75-125
Cadmium 0.52 J 50.0 51.7 ug/L 102 75-125
Calcium 230000 50000 264000 4 ug/L 62 75-125

Page 24 of 30

TestAmerica Pittsburgh

11/30/2016



Client: Tetra Tech, Inc.

Project/Site: Lyondell Beaver Valley Plant Groundwater

QC Sample Results

TestAmerica Job ID: 180-61091-1

Method: 6010C - Metals (ICP) (Continued)

Lab Sample ID: 180-61091-4 MS
Matrix: Water
Analysis Batch: 195754

Client Sample ID: MW-159
Prep Type: Dissolved
Prep Batch: 195613

Page 25 of 30

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Chromium 11 200 202 ug/L a 96 75-125
Cobalt 26 J 500 538 ug/L 102 75-125
Copper ND 250 230 ug/L 92 75-125
Iron 34000 1000 33400 4 ug/L -61 75-125
Lead ND 500 501 ug/L 100 75-125
Magnesium 45000 50000 91000 ug/L 92  75-125
Nickel 58 500 566 ug/L 102  75-125
Potassium 2500 J 50000 52400 ug/L 100 75-125
Sodium 120000 50000 164000 ug/L 88 75-125
Vanadium ND 500 548 ug/L 110 75-125
Zinc 23 500 508 ug/L 97 75-125
Lab Sample ID: 180-61091-4 MS Client Sample ID: MW-159
Matrix: Water Prep Type: Dissolved
Analysis Batch: 195754 Prep Batch: 195613
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Silver ND 50.0 46.8 ug/L o 94  75-125
Arsenic ND 500 489 ug/L 98 75-125
Manganese 56000 500 53800 4 ug/L -443 75-125
Selenium ND 500 496 ug/L 99  75-125
Thallium ND 500 500 ug/L 100 75-125
Lab Sample ID: 180-61091-4 MSD Client Sample ID: MW-159
Matrix: Water Prep Type: Dissolved
Analysis Batch: 195754 Prep Batch: 195613
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Aluminum ND 2000 1940 ug/L a 97  75-125 0 20
Antimony ND 500 532 ug/L 106  75-125 0 20
Barium 35 J 2000 2000 ug/L 98  75-125 1 20
Beryllium ND 50.0 50.1 ug/L 100 75-125 0 20
Cadmium 0.52 J 50.0 51.6 ug/L 102 75-125 0 20
Calcium 230000 50000 272000 4 ug/L 76  75-125 3 20
Chromium 11 200 203 ug/L 96 75-125 0 20
Cobalt 26 J 500 538 ug/L 102  75-125 0 20
Copper ND 250 253 ug/L 101 75-125 10 20
Iron 34000 1000 33600 4 ug/L -38  75-125 1 20
Lead ND 500 501 ug/L 100 75-125 0 20
Magnesium 45000 50000 91500 ug/L 93 75-125 1 20
Nickel 58 500 563 ug/L 101 75-125 0 20
Potassium 2500 J 50000 52500 ug/L 100 75-125 0 20
Sodium 120000 50000 166000 ug/L 93 75-125 1 20
Vanadium ND 500 543 ug/L 109 75-125 1 20
Zinc 23 500 509 ug/L 97  75-125 0 20
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QC Sample Results

Client: Tetra Tech, Inc.

Project/Site: Lyondell Beaver Valley Plant Groundwater

TestAmerica Job ID: 180-61091-1

Method: 6010C - Metals (ICP) (Continued)

Lab Sample ID: 180-61091-4 MSD
Matrix: Water
Analysis Batch: 195754

Client Sample ID: MW-159
Prep Type: Dissolved
Prep Batch: 195613

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Silver ND 50.0 46.0 ug/L o 92 75-125 2 20
Arsenic ND 500 497 ug/L 99 75-125 2 20
Manganese 56000 500 54900 4 ug/L -228 75-125 2 20
Selenium ND 500 519 ug/L 104 75-125 5 20
Thallium ND 500 484 ug/L 97 75-125 3 20
Method: 7470A - Mercury (CVAA)
Lab Sample ID: MB 180-195448/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195820 Prep Batch: 195448
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.20 0.052 ug/L ~ 11/25/16 13:21 11/30/16 06:56 1
Lab Sample ID: LCS 180-195448/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 195820 Prep Batch: 195448
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 2.50 2.25 ug/L - 90 ~ 80-120
Lab Sample ID: 180-61091-4 MS Client Sample ID: MW-159
Matrix: Water Prep Type: Dissolved
Analysis Batch: 195820 Prep Batch: 195448
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury ND 1.00 0.832 ug/L - 83  75-125
Lab Sample ID: 180-61091-4 MSD Client Sample ID: MW-159
Matrix: Water Prep Type: Dissolved
Analysis Batch: 195820 Prep Batch: 195448
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Mercury ND 1.00 0.907 ug/L - 91 ~ 75-125 9 20
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QC Association Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1
Project/Site: Lyondell Beaver Valley Plant Groundwater

GC/MS VOA

Analysis Batch: 195597
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-1 MW-162 Total/NA Water 8260C
180-61091-1 - DL MW-162 Total/NA Water 8260C
180-61091-2 MW-120 Total/NA Water 8260C
180-61091-4 MW-159 Total/NA Water 8260C
180-61091-5 FB-01 Total/NA Water 8260C
180-61091-6 TB-01 Total/NA Water 8260C
180-61091-7 MW-163S Total/NA Water 8260C
180-61091-8 MW-501S Total/NA Water 8260C
180-61091-9 DUP-01 Total/NA Water 8260C
MB 180-195597/7 Method Blank Total/NA Water 8260C
LCS 180-195597/17 Lab Control Sample Total/NA Water 8260C
180-61091-4 MS MW-159 Total/NA Water 8260C
180-61091-4 MSD MW-159 Total/NA Water 8260C

Analysis Batch: 195684
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-3 MW-160 Total/NA Water 8260C
MB 180-195684/9 Method Blank Total/NA Water 8260C
LCS 180-195684/3 Lab Control Sample Total/NA Water 8260C
LCSD 180-195684/4 Lab Control Sample Dup Total/NA Water 8260C

Metals

Prep Batch: 195448

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-1 MW-162 Dissolved Water 7470A
180-61091-2 MW-120 Dissolved Water 7470A
180-61091-3 MW-160 Dissolved Water 7470A
180-61091-4 MW-159 Dissolved Water 7470A
180-61091-5 FB-01 Dissolved Water 7470A
180-61091-7 MW-163S Dissolved Water 7470A
180-61091-8 MW-501S Dissolved Water 7470A
180-61091-9 DUP-01 Dissolved Water 7470A
MB 180-195448/1-A Method Blank Total/NA Water 7470A
LCS 180-195448/2-A Lab Control Sample Total/NA Water 7470A
180-61091-4 MS MW-159 Dissolved Water 7470A
180-61091-4 MSD MW-159 Dissolved Water 7470A

Prep Batch: 195613

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-1 MW-162 Dissolved Water 3005A
180-61091-2 MW-120 Dissolved Water 3005A
180-61091-3 MW-160 Dissolved Water 3005A
180-61091-4 MW-159 Dissolved Water 3005A
180-61091-5 FB-01 Dissolved Water 3005A
180-61091-7 MW-163S Dissolved Water 3005A
180-61091-8 MW-501S Dissolved Water 3005A
180-61091-9 DUP-01 Dissolved Water 3005A
MB 180-195613/1-A Method Blank Total Recoverable  Water 3005A
LCS 180-195613/2-A Lab Control Sample Total Recoverable  Water 3005A
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QC Association Summary
Client: Tetra Tech, Inc. TestAmerica Job ID: 180-61091-1

Project/Site: Lyondell Beaver Valley Plant Groundwater

Metals (Continued)

Prep Batch: 195613 (Continued)

Page 28 of 30

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-4 MS MW-159 Dissolved Water 3005A
180-61091-4 MSD MW-159 Dissolved Water 3005A

Analysis Batch: 195754
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-1 MW-162 Dissolved Water 6010C 195613
180-61091-2 MW-120 Dissolved Water 6010C 195613
180-61091-2 MW-120 Dissolved Water 6010C 195613
180-61091-3 MW-160 Dissolved Water 6010C 195613
180-61091-4 MW-159 Dissolved Water 6010C 195613
180-61091-4 MW-159 Dissolved Water 6010C 195613
180-61091-5 FB-01 Dissolved Water 6010C 195613
180-61091-7 MW-163S Dissolved Water 6010C 195613
180-61091-7 MW-163S Dissolved Water 6010C 195613
180-61091-8 MW-501S Dissolved Water 6010C 195613
180-61091-8 MW-501S Dissolved Water 6010C 195613
180-61091-9 DUP-01 Dissolved Water 6010C 195613
180-61091-9 DUP-01 Dissolved Water 6010C 195613
MB 180-195613/1-A Method Blank Total Recoverable  Water 6010C 195613
LCS 180-195613/2-A Lab Control Sample Total Recoverable  Water 6010C 195613
180-61091-4 MS MW-159 Dissolved Water 6010C 195613
180-61091-4 MS MW-159 Dissolved Water 6010C 195613
180-61091-4 MSD MW-159 Dissolved Water 6010C 195613
180-61091-4 MSD MW-159 Dissolved Water 6010C 195613

Analysis Batch: 195771
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-8 MW-501S Dissolved Water 6010C 195613
180-61091-9 DUP-01 Dissolved Water 6010C 195613

Analysis Batch: 195820
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-61091-1 MW-162 Dissolved Water 7470A 195448
180-61091-2 MW-120 Dissolved Water 7470A 195448
180-61091-3 MW-160 Dissolved Water 7470A 195448
180-61091-4 MW-159 Dissolved Water 7470A 195448
180-61091-5 FB-01 Dissolved Water 7470A 195448
180-61091-7 MW-163S Dissolved Water 7470A 195448
180-61091-8 MW-501S Dissolved Water 7470A 195448
180-61091-9 DUP-01 Dissolved Water 7470A 195448
MB 180-195448/1-A Method Blank Total/NA Water 7470A 195448
LCS 180-195448/2-A Lab Control Sample Total/NA Water T7470A 195448
180-61091-4 MS MW-159 Dissolved Water 7470A 195448
180-61091-4 MSD MW-159 Dissolved Water 7470A 195448
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 180-61091-1

Login Number: 61091 List Source: TestAmerica Pittsburgh
List Number: 1
Creator: Watson, Debbie

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. False
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A
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